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Alterative 


Analgesic 


Each fluidounce of Panalgyn contains Strontium Sal 
icvlate twenty grains, Strontium Iodide eight grains, || 
Colchicine one fiftieth grain, Pilocarpine one eighth grain, | | 
Gelsemium one grain. 


The disagreeable taste of the Salicylate and the Iodide 
is effectually disguised in an aromatic vehicle, so that 
Panalgyn will be found perfectly acceptable to the 
majority of patients. 


Panalgyn is indicated in the treatment of acute and 
chronic rheumatism, lumbago and gout. It will also | 
found of value in sciatica, rheumatic neuritis and alli 
pathological conditions 


Sample supplied upon request. 
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eAnother Price Reduction 


ILETIN (INSULIN, LILLY) 
Effective “November ist, 1924 


0) 


Following the established custom of Eli Lilly and Company in reduc- 
ing prices as rapidly and consistently as lower production costs permit, 
Iletin (Insulin, Lilly) is now offered to physicians at the following prices: 


U-10 (50 units) in 5 c.c. vials-$ .50 per vial 
U-20 (100 units) in 5 c.c. vials-$ .85 per vial 
U-40 (200 units) in 5 c.c. vials-$1.55 per vial 


SIXTH REDUCTION 


This is the sixth reduction in price since Eli Lilly and 
Company first offered Iletin (Insulin, Lilly) for sale and it 


lowers the average cost to 


LESS THAN ONE CENT PER UNIT 
TO THE PHYSICIAN 
Ample supplies of Iletin (Insulin, Lilly) are available to 


meet any conceivable demand. 
Iletin (Insulin, Lilly) is supplied through the Drug Trade 
Send for file of pamphlets giving full information 


ELI LILLY AND COMPANY 


INDIANAPOLIS, INDIANA, U-S:A 
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Yeast 


an established prescription 
of the general practitioner 


LTHOUGH for centuries yeast has 

been prescribed by physicians, it 

has been notably in the past seven years 

that scientific research has revealed 
new and extended fields for its use. 

During this period exhaustive in- 
vestigations have been carried out 
under independent authorities. In all, 
six separate groups of men have com- 
pleted rigidly conducted tests and ex- 
perimental work on the various phases 
of yeast’s activity. 

Summarized, the aggregate findings 
of the different groups of scientists 
engaged on this research work are as 
follows: 


First: The water soluble B-vitamin, 
of which yeast is the richest source 
extant, raises the plane of metabolism 
rapidly and effectively — indicating 
yeast as a simple corrective for diges- 
tive troubles, and an extremely valua- 
ble dietary aid 

Second: By inducing a leucocytosis 
yeast provides a highly efficacious 


treatment of furunculosis and other 
skin disorders. 


Third: The laxative action of yeast 
not only produces an increase in the 
bulk and moisture of the feces and (to 
quote the findings of the most recent 
investigation) an “improvement in 
the condition of every individual” 
with “any degree of constipation” 
but also acts as a natural, efficient 
bowel regulator without any drastic 
purgative action. 


The combination of these three prop- 
erties makes yeast a valuable prescrip- 
tion not only in cases of specific trouble 
but also in certain cases of vague il! 
health which require a restorative for 
the general tone of the system. 


Fleischmann’s Yeast can be taken 
dissolved in milk or fruit juices or 
eaten plain. A popular method of ad- 
ministration is one cake half an hour 
before breakfast and the last thing at 
night dissolved in a glass of water 
(just hot enough to drink). 


New brochure on yeast therapy 
sent on physician’s request 


THE FLEISCHMANN COMPANY, Dept.K-38 
701 Washington Street, New York. 


Please send me free a copy of the brochure 
on yeast based on the published findings of 
distinguished investigators. 


LEVY COUNTING CHAMBERS 


WITH IMPROVED NEUBAUER RULING 


NEUBAUER ‘Applied for1924. 


1 PHILADELPHIA 
jomm deep 


: 


Improved Pat Jan. 30,1917 
| 


No. 3311. (Actual Size.) 


LEVY COUNTING CHAMBERS embody a greater accuracy as to 
depth of chamber and dimensions of ruling than any hitherto offered of 
either European or American manufacture. This statement is based on 
repeated measurements by unquestioned authorities. New features in the 
latest model are as follows: 

IMPROVED NEUBAUER RULING 

One-piece solid slide constriction, with the ruling made directly on the glass slide, which 

obviates any possibility of separation between the slide and the ruled glass strip. 

Outside or protecting trenches of greater width than formerly. 

Transverse trench on the double cell of greater width than formerly. 

A matte focusing surface and an indicating or finding line to facilitate immediate location 


of the ruled area in the microscope field without danger of disturbing the distribu- 
tion and vitiating the count by touching the cover glass with the objective. 


The polished surface bearing the ruling of smaller and standardized size, enabling a drop 
of uniform and minimum size to be used. 


The ruling on LEVY COUNTING CHAMBERS consists of deep, per- 
manent, sharply cut lines of a high degree of visibility throughout the 
entire range of focus necessary to count all the cells in a given field. Com- 
parison of the degree of visibility of these rulings with that of other makes 
should always be made with the cells filled with diluting solution. 

Code 


Word 
3300. Levy Counting Chamber, with Improved Neubauer single ruling.... $7.00 "zacu 


3301. ditto, with Improved Neubauer double ruling... . .. 10,00 ‘zapt 
3310. Certified Levy Counting Chamber, with Improved Neubaue or single 

ruling and Bureau of Standards’ certificate ..... j 10.00 Czoak 
3311. ditto, with Improved Neubauer double ruling. .... . 14.00 Czorb 
3350. American Standard Haemacytometer, complete in case, ’ with Levy 

Counting Chamber with Improved Neubauer single ruling 14.00 Darip 
3351. ditto, with Improved Neubauer double ruling 17.00 Darvo 
3355. Certified American Standard Haemacytometer, with Bureau of Stand- 

ards’ certification, complete in case, with Levy Counting Chamber 

with Improved Neubauer single ruling. Datpy 
3356. ditto, with Improved Neubauer double ruling ‘ i Daufs 


Copy of new descriptive pamphlet, “American Standard Haemacytometers,” also circular 
regarding special sale of remaining stocks of discontinued rulings, sent on request 


ARTHUR H. THOMAS COMPANY 


RETAIL — WHOLESALE — EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
CABLE ADDRESS, “KALANCE,” PHILADELPHIA 
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Leaves from a 


DIGITALIS 
NOTE BOOK 


No. XIII 
By. F. A. Upsher Smith, Ph.C. 


Chanksniuing 


Hit this time of pear “the song of barvest 
bome” is beard througbout the land, alike in 
the cotton fields of Georgia and the wheat 
plains of the Dakotas. 


§n tune witb this sentiment, we experience a 
feeling of gladness that our leaves of Minnesota 
digitalis are “safely gathered in,” of prime 
quality and sufficient in quantity to carry us 
until the nert barvest is due. 


On account of the unusually adverse weather 
conditions that prevailed during the past 
summer, we are all the more thankful that 
the crop bas proved ample for the coming 
year’s needs. 


Upsher Smith 
BRAND | 
= Upsher Smith, Inr. = 
| 
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zyastron 


The entire-stomach-gland extract 


Submitted to the physician as a resource against gastro- 


intestinal affections. 


GASTRON presents the enzymes, complex proteins, coag- 
ulable and non-coagulable, the nucleo-proteins, amino-acids, 


etc., derivable from the gastric mucosa. 


Agreeable solution—no sugar, no alcohol. 


Fairchild Bros. & Foster 
New York 


Experience in private practice has demonstrated that in 
addition to the usefulness of TOLYSIN in treating rheuma- 
tism, its analgesic, antipyretic and decongestive properties 
are of value in treating coryza, tonsillitis, arthritis of 
gonorrheal origin, sub-acute rheumatism, symptomatic 


headaches and neuralgias. 


TOLYSIN is usually prescribed 2-3 tablets (10-15 grains) 


three to four times daily with water. 


Literature upon request. 


THE CALCO CHEMICAL COMPANY 
<Calco> Pharmaceutical Division 


Works at New York Office 
Bound Brook, N. J. 136 Liberty Street 


Its wide usage \e 
is an expression 


of its efficiency ~ 


DIGALEN 


The Well Known Digitalis 


GheHoffimann-La Roche Chemical Works» ( 


‘Makers of ‘Medicines of Rare Quality 


CELESTINS y 


VICHY 


The place of CELESTINS Vichy in the dietary is dis 
tinctive and important. It is an alkaline water of diureti 
action, and is indicated in cases of the following: 


Chronic hepatic disorders; gastric and intestinal indiges 
tions; acid dyspepsia; chronic catarrhal gastritis or ente! 
itis; rheumatism; diabetes; inflammation of the bladde: 


fame ofthe Spring 1s on and a large number of minor ailments. 
THERMAL ESTABLISHME 


VICHY CELESTINS VICHY is bottled only at Vichy, Franc 
rl por gus under the direct supervision of the French Government 
Order and insist upon getting CELESTINS VICHY. 


A booklet on the therapeutic uses of CELESTINS 
Vichy will be sent on request. 


HENRY E. GOURD 


General Distributor = 


456 Fourth Avenue New York Cit) 
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New Castle Incubator 


Chamber has uniform 
and constant temperature 


‘] ‘HE new Castle Incubator fills the need 
for a reliable and accurate apparatus at 
a price. 

he electric heater is beneath the bottom 
not taking up space in the chamber). It 
istributes the heat uniformly from the 
witom to the top and maintains an un- 
arying temperature. 

lhe automatic regulator controls the es- 
ape of excess heat up and out through the 
rear double wall. The walls are made of 
thick insulating material, bound with pol-* 
ished copper. 


Send for details and prices 


CAST LE 


Sterilizers and bacteriological apparatus 
Wilmot Castle Co., 1160 University Av., Rochester, N.Y. 


Superior Arsphenamines 

Why do eminent syphilologists prefer and use D. R. L. Arsphenamines? 
It is because of their superior quality, wide margin of safety and high 
therapeutic efficiency. 
D.R. L. were the first American Arsphenamines. No others furnish to such 
a degree this desirable combination of “Safety First and Quality Always.” 
Ask your dealer for these proven products and always specify D. R. L. 

ARSPHENAMINE, D. R. L. NEOARSPHENAMiNE, D. R. L. 

SULPHARSPHENAMINE, D. R. L. 
POTASSIUM BISMUTH TARTRATE, D. R. L. METAPHEN, D. R. L. 


| 4 
T RESE CH LABORATORIES 
1720-1126 Lombard Street, Philadelphia 


Branch of 
TONES 
enswood Chicago 
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Accurate Chlorine Concentration 


HE remarkable results of Vedder and Sawyer 

(Jour. A.M.A., March 8, 1924) in the treat- 
ment of respiratory diseases with chlorine gas were 
secured in a constant flow chamber at Edgewood 
Arsenal where their experiments were conducted. 

Fresh air entered the chamber constantly—and 
each portion of air had precisely the proper amount 
of chlorine to give the desired concentration of 
fifteen millionths of a gram per litre. 

The W&T Chlorine Inhalator duplicates for in- 
dividual treatment the conditions that existed in the 
constant flow chamber. It maintains the exact 
concentration required throughout the hour of 
treatment. 


Technical Publication No. 61 gives full details. 
Write for a copy. 


WALLACE & TIERNAN 


COMPANY, INCORPORATED 
Manufacturers of Chlorine Control Apparatus 


NEWARK NEW JERSEY 
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etrolagar_ 


(Trade Mark: 


IN POST-OPERATIVE 
TREATMENT 


In post-operative cases, PETROLAGAR is be- 
ing found of particular benefit, administered just 
as soon as the patient can tolerate anything in the 
stomach after the operation, PETROLAGAR 
produces what might be termed a “passive 
peristalsis,” and a bland, easy bowel movement. 


PETROLAGAR is offered as a solution of the 
problem of keeping the bowel open for two or 
three weeks after the operation in an effective 
manner, without the creation of the cathartic 


) habit. 


PETROLAGAR is an emulsion of pure paraf- 
fin base mineral oil of the highest specific 
gravity and viscosity, with agar-agar which 
combination provides both lubrication and bulk 
to promote peristalsis. 


It has a smooth, non-irritating action—the 
oil lubricating, and the agar adding a bland, 
soft bulk, which produces peristalsis without 
irritation or discomfort. 


The possibility of leakage is reduced to a 
minimum, and there is no oily or unpleasant 
taste. 


PETROLAGAR is issued as follows: 
PETROLAGAR (Plain); 
PETROLAGAR (with Phenolphthalein); 
PETROLAGAR (Alkaline) and 
PETROLAGAR Unsweetened (no sugar). 


Use this coupon for a clinical 
trial specimen 


DESHELL LABORATORIES, Inc. 


3064 West Pico St., LOS ANGELES Dept. J. 589 East Illinois St., CHICAGO 


Deshell Laboratories, Inc., Dept. J. 


‘SENTLEMEN: 

Please send me a clinical specimen of 
PETROLAGAR (Plain) 
PETROLAGAR (with Phenolphthalein) Address 
PETROLAGAR (Alkaline) 

PETROLAGAR Unsweetened (no sugar) 
(Mark type desired) 


Dr. 


| Petrolagar'| 
Tetrolagar | 
| 
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ORGANOTHERAPY 


can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 


“e  * * every link in the manufacture of the glandular 


substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.’’— (“‘Our Problems in Endocrinology,’’ Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 


Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 

PANCREATIN, U.S. P. 


Insure potency and constancy of action by prescribing 
the products of 


G. W. CARNRICK CO. 


GW. 
Manufacturers Organotherapeutic 
of Products 


417-421 Canal Street, New York, N. Y. 
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| Serobacterins 
(Antibody-Antigens) 


| Serobacterins are sensitized bacterial vaccines—antibody-antigen 
combinations. 


Sensitized bacterial vaccines are a development of the researches 
of Besredka and Metchnikoff, in the Pasteur Institute, Paris. 


As aresult of further research in the Mulford Biological Labora- 
tories, serobacterins have now been made definite antibody and 
antigen combinations, which, on injection, impart at once a degree 
of passive immunity, followed by an active immunity. 

The degree of immediate passive immunity is dependent on the 
amount of specific antibodies carried by the serobacterin and 
promptly liberated when injected into the body. Bécause of this 
immediate immunity, which saves valuable time, and because they 

cause less local and general reactions, Serobacterins are preferred 
to the ordinary non-sensitized bacterins by many physicians, for 
both preventive and curative treatment. 


Ask for Malford Working Bulletin No. 18 
H. K. MULFORD COMPANY, PHILADELPHIA, U. S 


PREPARED 


Muffins 
Biscuits 


Bread 


Phycicion 
prescribes ~~ 
the Flour— Pancakes 


the patient 

easily makes Pastry 

the foods. 

STRICT LY These palatable and hunger-satisfying foods are easily made in any home from LISTERS 

STA RCH prepared casein DIABETIC FLOUR (self-rising.) A month’s supply carton (30 boxes of 
Flour)—$4.85, or fifteen days supply carton (15 boxes) $2.75. Easily followed recipes 

FREE for making more than twenty palatable and attractive (starch-free) foods come in each 
carton. Sent direct to your patient or the address of nearest agency given on request, 


Accepted by the Council 


LISTER BROTHERS, Inc. 


405 Lexington Avenue : : NEW YORK CITY 
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Soothes the Nerves and Induces Refreshing Sleep 


In powder and 5-grain tablets 
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Rptonoids, 


has been demonstrated to be a thoroughly dependable product. 
It combines the active and known therapeutic qualities 
of Creosote and Guaiacol, with the nutritive properties of 
Liquid Peptonoids. 
It is extremely agreeable to the palate and acceptable 
to the stomach. - 


The peculiar ability of 
wie Creosote 
to check a persistent, e: hang-on Winter cough— should be 
remembered. 
It acts as a broncnial sedative and expectorant. 
SAMPLES ON REQUEST 


THE ARLINGTON CHEMICAL COMPANY 
YONKERS, N. Y. 
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For Accuracy in Diagnosis 


use genuine “‘E. S. I. Co.’’ 
Electrically Lighted Instruments 


The Ninth Edition Our twenty-five years of service to the Medical 
of our Catalogue Profession and the fact that our instruments are made 
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Prognosis. In venturing a prognosis our view must be taken 
with a large background of perspective and not from a narrow field 
focussed upon the heart alone. More or less prolonged observation 
is usually necessary. A single examination, no matter how search- 
ing and complete, is apt to lend too much support to David’s 
despairing dictum that “all men are liars.” Our bodement must 
also include a careful inquiry into symptomatology. An answer 
to the question “ What can he do?’’— without fatigue, pain, dyspnea, 
cough, cyanosis or edema—will shed the light of truth upon many 
a doubtful case. Recurrent attacks of decompensation, especially 
if unprovoked, are of bad augury, and opinion should be withheld 
if the patient is seen for the first time while decompensation obtains. 
The age of the patient also has a bearing. If the disease develops 
in early adult life, the outlook is more promising than if it appears 
earlier or later, because the strain of growth is over, the likelihood 
of renewed infection is lessened, disease of other organs has not yet 
begun and degenerative arterial changes are still in the future. 

We should bear in mind that factors which bring about cardiac 
decompensation are the same factors which cause death. They are 
four in number, their relative importance being in the order named: 
(1) Infection; (2) arteriosclerosis; (3) change of rhythm; (4) toxemia. 


* Read before the American Climatological and Clinical Association, May, 1924. 
(Angina Pectoris and the Tachycardias were discussed by other speakers.) 
VOL. 168, No. 6.—DECEMBER, 1924 
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Social surroundings play an important role. A change of occupa 
tion may greatly change our predictions. “In youth the famil) 
history, in adult life the habits, and in later years the circumstances, 
should be carefully scrutinized.” (Cowan.) The patient’s tem- 
perament is often a factor of great importance. Finally the response 
to treatment—the ease with which compensation is established by 
rest, underfeeding and digitalis gives us still further clues as to the 
degree of myocardial impairment. 

Remember that the effort syndrome engrafted upon an organic 
lesion may produce symptoms which unless recognized and proper!) 
evaluated may render prognosis erroneously austere. 

Prognosis will depend largely upon etiology. We no longer con- 
sider our cases as aortic insufficiency or mitral stenosis but rather 
as ‘‘mitral disease rheumatic with probably stenosis or aortic 
disease syphilitic, late,”’ etc. In a similar manner we must properly 
classify the lesions primarily due to arteriosclerotic, renal or endo- 
crine disturbances before venturing a prophecy. 

Blood-pressure. In some cases of organic heart disease blood- 
pressure may have considerable prognostic significance. This 
applies chiefly to older individuals with myocardial rather than 
valvular lesions. Constantly high readings, especially of the dias- 
tolic pressure, indicate the degree of muscular strain to which the 
heart is constantly subjected and point strongly to renal lesions 
or other unknown toxic factors. This is generally recognized but 
it is worth while remembering that life insurance statistics indicate 
that 140/94 mm. represents the upper normal limit rather than 
160/100 mm., which is generally accepted as the physician's standard. 
How greatly increased pressure above the expected normal influences 
the mortality rate will be seen in the accompanying table which 
shows, that an increase of from 25-34 mm. doubles and of + 50 mm. 
quadruples the death-rate. Abnormally low pressure on the other 
hand favors longevity, except in cases where it represents the 
terminal fall of an antecedent bigher pressure. It has been estimated 
that including deaths: from all causes the mortality of individuals 
with a pressure below 100 mm. was 65 per cent less than that 
expected.* 

Sudden deaths occur in angina pectoris, in some aortic lesions 
and occasionally in mitral disease (from embolization or ventricular 
fibrillation). With these exceptions death from heart disease is 
usually a slow and torturing process. It is in my opinion also a 
fact that even in the absence of the first mentioned well-known 
causes, unexpected and unexplained arrest of heart action may 
result from purely reflex nerve influences. Sudden deaths, followed 
by careful autopsies with negative findings—we have all of us seen. 


* Fisher, J. W.: Further Report of the Diagnostic Value of the Systolic and 
Diastolic Blood-pressure, Assn. Life Ins. Med. Directors, 1921, 


MORTALITY 


UAIAIARY 


| 


NORRIS: PROGNOSIS IN ORGANIC HEART DISEASE 


Estimated Mortality 


** 


le 


507 


416 


2610 


60 
60 


10 
10 


pressure 
153 mm 


x 
> 
= 
a 
= 


n. and over 
uge 142 mm 


Blood-pressure 


average 


fiq Oy 40; 
MIN() ISSAUd-dOOTY HOIP, SMSTY 


liversary 


a x >) 
™ Ye 
= = se = 
— 
- = 
= 


784 NORRIS: PROGNOSIS IN ORGANIC HEART DISEASE 


Rheumatic Endocarditis. Prognosis during an initial attack js 
good if, as is usually the case, the disease becomes arrested and if 
the original focus of infection can be found and eliminated. A 
much more difficult point to decide is, has the process become 
arrested? For this we must rely upon the absence of fever, increased 
pulse-rate, leukocytosis, anemia and precordial sensations. Need- 
less to add, each recurrence of the infection increasingly favors a 
subsequent one, and each such attack tends to cripple the heart 
more and more. Again, the longer the infection remains clinically 
recognizable the worse the outlook. So too, the more valves demon- 
strably involved, the worse the prognosis. 

In the quiescent stage, when presumably the patient has no 
longer an infection, but merely a mechanical handicap to with- 
stand, prognosis depends upon the antecedent myocardial damage, 
the life the patient leads, and the type of valvular lesion. Other 
factors being equal, mitral stenosis! is worse than aortic insufficiency 
and the latter far worse than mitral regurgitation. It cannot, 
however, be too much emphasized that it is the infection of the 
myocardium that counts. To a good heart muscle the particular 
valve involved makes relatively little difference. ‘‘Une maladie 
des valvules, ce n’est pas une maladie du coeur.’’ What has been 
stated regarding the endocardium applies also to the pericardium. 
A pericardial effusion rarely causes death—it is the infection that 
kills. Pericardial adhesions may be a handicap, but it is the under- 
lying fibroid myocarditis that brings the break in compensation. 

In regard to acute and subacute (non-rheumatic) bacterial endo- 
carditis, the prognosis is quite different. In the former condition 
death usually occurs within a month. In the subacute—frequently 
streptococcus viridans—type of infection the disease may masquer- 
ade as nephritis, pernicious anemia, meningitis or pneumonia, and 
so forth, and a correct diagnosis may be established only at autopsy. 
Intermissions—bacteria-free stages—are common and sometimes 
of long duration. Recoveries sometimes occur. 

Syphilitic Cardiovascular Disease. In the first and second stages 
prognosis is good unless specific resistance to arsphenamin is present. 
This is even so in cases in which cardiac drugs alone have shown 
but little benefit. If, however, the combined treatment yields but 
little relief, the ultimate prognosis as to further improvement or 
cure is definitely bad (Brooks). Relapse after marked improve- 

1 Willus, F. A.: Life Expectancy with Mitral Stenosis: The cardiac mortality 
with mitral stenosis in Willius’ series of cases was as follows: Complete series, 470 
cases, cardiac mortality, 36.8 per cent after an average of 15.7 months. Mitral 
stenosis with auricular fibrillation, 116 cases, cardiac mortality 56.6 per cent after 
an average of 22.8 months. Mitral stenosis with presystolic or diastolic apical murmur, 
253 cases, cardiac mortality 29.0 per cent after an average of 17.1 months. Mitral 
stenosis with presystolic or diastolic and apical systolic murmur, 197 cases, cardiac 
mortality 45.5 per cent after an average of 13.7 months. Significant 7’ wave nega- 


tivity, 50 cases, cardiac mortality 62.5 per cent after an average of 12.1 months, 
Ann. Clin. Med., 1923, 1, 326. 
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ment is prognostically bad. Arrhythmia uncontrolled or with but 
little improvement has also an ominous augury. We must assume 
a permanent myocardial injury in all tertiary cases and advise 
accordingly.? In the tertiary stage arsphenamin and mercury are 
evanescent in effect. The danger of a Herxheimer reaction neces- 
sitates small doses and hence long treatment. Eradication of the 
spirochetes in their protected position is difficult. Nearly 70 per 
cent of Longcope’s cases died within two years.* Seventy-five per 
cent of all cases of aortic insufficiency in adults are syphilitic. 
Eighty per cent of these occur in men. Among untreated cases 30 
per cent develop aneurysms. Thirty per cent have retracted valves 
and as a rule attention arresting symptoms appear about fifteen 
years after the initial infection. 

Clinical Arrhythmia. Premature contractions (extrasystoles) have 
per se little prognostic significance. Occurring as they commonly 
do as a result of diverse reflex causes their seriousness is estimated 
by the basic heart condition. To this statement, there is, however, 
one notably exception. When they occur in combination with 
auricular fibrillation the mortality is almost as high as that of 
alternation. 

Heart-block (auriculoventricular) when present to a degree which 
can be demonstrated without the electrocardiogram, is extremely 
serious. A few cases of the Adams-Stokes syndrome have been 
known to recover and live for years after severe and prolonged 
attacks. But there are many cases of non-convulsive block, which 
occur in lesser degree in association with rheumatic and other 
heart lesions, which, even while persistent, are compatible with 
prolonged though restricted life. The therapeutic block which 
digitalization produces in auricular fibrillation belongs to this 
group. 

Alternation of the pulse is usually a forerunner of the end. 
Nearly 100 per cent of White’s cases‘ died within three years. I 
quite concur with Lewis® who, classing it with subsultus tendinum 
and risus sardonicus describes it as “the faint cry of an anguished 
and fast failing muscle, which, when it comes, all should strain to 
hear, for it is not long repeated. A few months, a few years at 
most, and the end comes.” 


2 Brooks and Carroll: Treatment of Heart Involvement in Syphilis, 300 Cases, 
Jour. Am. Med. Assn., 1914, 63, 1456. 

3 Longcope: Factors in the Diagnosis and Treatment of Syphilitic Aortitis, 
Cleveland Med. Jour., 1914, 18, 141. Also Syphilitic Aortitis, Its Diagnosis and 
Treatment, Arch. Int. Med., 1913, 11, 15. 

4 White, P.: Prognosis in Heart Disease Am. Jour. Mep. Scr., 1919, 157, 5. 

5 Lewis, Sir T.: Clinical Disorders of the Heart Beat, New York, 1918, p. 111. 
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THE PROGNOSIS OF ANGINA PECTORIS.* 


By Louis Hamman, M.D., 


BALTIMORE, MD. 


BEFORE I speak of the prognosis of angina pectoris it is necessary 
that I define clearly what I mean by angina pectoris. This is 
necessary because the term is used by physicians and medical 
authors in a different and almost contrary sense. Some employ 
it to designate a definite disease with peculiar clinical symptoms 
and characteristic anatomical lesions, while others employ it to 
designate a symptom that may occur in many different diseases 
and therefore without precise clinical or pathological implication. 
It is obvious that the prognosis of angina pectoris will vary widely 
with the definition adopted. 

The name angina pectoris was introduced by Heberden. What 
he meant by the term is clearly stated in his classical description. 
“There is a disorder of the breast, marked with strong and peculiar 
symptoms, considerable for the kind of danger belonging to it. 
The seat of it and sense of strangling and anxiety with which it is 
attended may make it not improperly be called angina pectoris. 
Those who are afflicted with it are seized while they are walking, 
and more particularly when they walk soon after eating, with a 
painful and most disagreeable sensation in the breast, which seems 
as if it would take their life away it if were to increase or to continue; 
the moment they stand still all this uneasiness vanishes. In all 
other respects the patients are at the beginning of this disorder 
perfectly well, and, in particular, have no shortness of breath, from 
which it is totally different.” 

By the contemporaries and immediate followers of Heberden, 
angina pectoris was used to denote the clinical picture he describes 
so well. It was only later that the clearness of the picture was 
blurred by the addition of spurious and irrelevant details. Condi- 
tions resembling angina, though but vaguely and remotely, came to 
be mistaken for it and finally distinctions were so far wiped out that 
almost every distress and oppression about the heart was called 
angina. ‘To bring some order out of this confusion Forbes unhappily 
coined the term angina notha, spurious or false angina. This 
counterfeit angina was then subdivided into numerous groups, 
hysterical angina, toxic angina, vasomotor angina, and so on, until 
medical authors began to describe under the heading angina pectoris 
such a preplexing medley of symptoms that the original clear 
sense of the term was totally obscured. Confusion reached its 
high point in Germany fostered and encouraged by the great clinician 
Nothnagel. It was commonly stated that at least one-half the cases 
of angina were innocent functional disorders and that there was no 


* Read before the American Climatological and Clinical Association, May, 1924. 
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sure way to tell the true from the false unless death arrived to give 
the distinctive stamp. In the latter part of the last century, Huchard 
fought valiantly to rescue angina pectoris from the perversions that 
had nearly robbed it of character and individuality. During the 
past twenty years, English authors, notably Mackenzie and Allbutt, 
have striven to revive the early definition of Heberden and to restrict 
the use of the term angina pectoris to the disease he so clearly and 
distinetly describes. With this reasonable and desirable endeavor 
| am entirely in sympathy and I shall use the term angina pectoris to 
denote a definite disease with a definite pathological anatomy. 

It is scarcely necessary to plead justification for this choice. I am 
not here to describe the characteristic marks of the disease angina 
pectoris; I wish merely to state what every physician of experience 
knows, namely, that these marks are easily recognized. The diag- 
nosis of angina pectoris is not more difficult than the diagnosis of 
any other clearly defined disease. Indeed I should say that for 
the most part it is less difficult. It is true that mistaken diagnoses 
are sometimes made and that occasionally the most experienced 
physician will waver in doubt. However, error and indecision are 
equally frequent in the diagnosis of tuberculosis, typhoid fever, can- 
cer and every other well known disease. The perplexities of the 
diagnostic problem are no satisfactoy excuse for vagueness in defini- 
tion. If a disease is diagnosed typhoid fever and autopsy reveals 
it to have been miliary tuberculosis, we do not speak of miliary 
tuberculosis as pseudo or false typhoid fever. We humbly admit 
the insufficiency of diagnostic criteria and the fallibility of medical 
inference. And so in angina there is no warrant, simply because 
the diagnosis is occasionally difficult, to further perplex and confuse 
by claiming relationship where none exists and ignoring differences 
that are patent. It is time that angina pectoris be accepted at its 
face value and all spurious, false and pseudo anginas be abolished. 

I have said that angina pectoris has a definite pathological basis. 
Jenner was the first to point to the relation between angina and 
disease of the coronary arteries. You will recall his anxiety over 
Hunter’s symptoms and his grave suspicions which were fully verified 
at autopsy. Interest in the anatomical features of the disease was 
almost lost during the period of clinical confusion when angina 
meant anything from an instantly fatal disease to a flurry of nerves. 
Huchard revived the interest when he sought to place the disease 
again upon a firm clinical basis. The opening sentence of the chap- 
ters upon angina in his classical Traité clinique des Maladies du 
Cceur reads as follows: ‘The anatomical cause of angina pectoris 
is a lesion of the aorta situated near the orifices of the coronary 
arteries, or a lesion of the coronaries with or without aortitis, result- 
ing in a narrowing of their caliber, a diminution or an obliteration of 
their lumen.”’ To justify his view Huchard collected the records 
of 185 cases of angina that had come to autopsy and all of them 
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reported disease of the coronary arteries or of the aorta in the neigh- 
borhood of the coronary mouths. Another eminent physician, 
Allbutt, has more recently considered the matter in detail and comes 
to a somewhat different conclusion. Allbutt thinks the characteristic 
lesion of angina is disease at the root of the aorta. He contends 
that autopsy always reveals this lesion whereas the coronary arteries 
are often unimpaired. Although the vast array of observation and 
argument that Allbutt musters to support his view forces us to admit 
that aortitis at the root of the aorta is often the cause of angina, 
still the evidence that coronary disease is also frequently the cause 
is convincing to many. The characteristic symptoms of sudden 
occlusion of a branch of the coronary arteries and the great frequency 
of coronary thrombosis as the cause of death, are weighty arguments 
in favor of the view. While we must wait for fuller knowledge to 
decide what part is played by coronary disease in liberating attacks 
of angina there can be no question that the condition of these vessels 
is the most important single factor to determine the outcome of the 
disease. 

Perhaps I have tarried unnecessarily long to make clear what I 
understand by angina pectoris even though the question has been 
but hastily touched upon. The course of the disease as we observe 
it clinically is so devious and uncertain that we cannot chart accus- 
tomed or predetermined paths. Still it will be helpful to draw a 
number of arbitrary divisions to facilitate description. The disease 
may manifest itself: 

1. By sudden death in the first seizure. 

2. By sudden death or death from myocardial insufficiency, 
after months or years of attacks. 

3. By a period of attacks, followed by a long or short period of 
remission, then a recurrence of attacks perhaps with sudden death. 

4. By a period of attacks, followed by a long period of remission 
during which the patient dies from some other cause. These 
instances are spoken of as cures. 

5. By an unusually severe seizure followed by death, not sudden, 
but after hours or days of agony, from a gradually failing heart. 
The seizure may be initial or as is more often the case, follow months 
or years of: less severe attacks. 

6. By an unusually severe but not fatal seizure followed by a 
period of apparent recovery and months or years later by sudden 
death from rupture of the heart or gradual death due to advancing 
myocardial insufficiency. 

We are then confronted by a disease which may strike with instant 
death in the midst of seeming health and yet from which an afflicted 
man may apparently recover and live on for many contented and 
useful years. Since any course is possible between these contrary 
extremes prognosis is indeed difficult and uncertain. If we were 
able to see clearly into the fundamental differences that distinguish 
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the abruptly fatal from the curable instances of the disease, prognosis 
would then be upon a firm basis. At the present state of our expe- 
rience we are able to make only uncertain conjectures. However, 
a number of interesting considerations are at once suggested. 
Sudden death in angina is usually associated with occlusion of a 
branch of the coronary artery. In these instances the mechanism 
of the fatal issue is theoretically clear. With the sudden plugging 
of the vessel a large area of ventricular muscle is deprived of its 
blood-flow and the functional changes that must promptly follow 
lead to ventricular fibrillation and immediate death. There is much 
suggestive evidence from animal experiments and from the observa- 
tion of human cases to support this view. When a coronary vessel 
is tied off in a certain number of instances extrasystoles develop, 
then paroxysms of ventricular tachycardia, then ventricular fibrilla- 
tion and death. The same sequence of events has been observed 
in man following coronary occlusion. It is true that in animals as 
a rule death does not occur immediately upon ligation of a coronary 
artery, but when death does occur it seems always to be due to ven- 
tricular fibrillation. Instances are reported of sudden death in angina 
in which it is stated that at autopsy the coronary arteries and heart 
showed no abnormality. If we accept these data as conclusive we 
can give no satisfactory explanation of the mode of death. Allbutt 
argues in detail for a vagal inhibitory death. However, there is no 
experimental evidence to support the adequacy of such a mechanism. 
Since angina may be due to changes at the base of the aorta as well 
as to disease of the coronary arteries, it seems reasonable to assume 
that attacks associated with coronary disease will have an ominous 
outlook, whereas attacks due to small sclerotic patches in the aorta 
will have a relatively favorable prognosis. As in other functional 
disturbances there is here apparently no correspondence between 
the extent of the pathological change and the degree of functional 
disorder. A small lesion may produce severe symptoms whereas 
extensive and sometimes extreme changes may be present in the 
absence of any symptoms whatsoever. There are reasons for these 
variations but our knowledge is too meager to elucidate them. I see 
no satisfactory way to explain long periods of remission, apparent 
cures, or the duration of recurring attacks over decades without 
assuming that relatively small lesions may liberate disproportionately 
severe symptoms. If we were able to gauge by clinical methods 
the seat and extent of the lesion we would be upon safe ground for 
prognosis. It is needless to say that we are unable to approach this 
desired position. We may only view it from a remote distance. 
There are two common causes of aortic lesions associated with 
attacks of angina pectoris, infections and arteriosclerosis. Among 
the infections syphilis predominates. It is said that angina may fol- 
low attacks of influenza presumably due to mild aortitis which may 
subside. Such cases are reported but as far as I know none are 
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verified by postmortem examination. Many of them recover as 
might be anticipated if the anatomical conception is correct. Simi- 
lar instances are said to follow rheumatic fever. Syphilitic aortitis 
is the disease above all others which produces lesions at the very 
base of the aorta, the location which Allbutt believes is especially 
concerned in the initiation of attacks of angina pectoris. As 
is well known the favorite site of arteriosclerotic lesions is higher 
up in the aortic arch, Syphilitic aortitis frequently narrows or 
occludes the mouths of the coronary arteries, but it rarely invades 
the coronaries themselves. However, in spite of this favorable 
location, syphilitic aortitis is relatively seldom accompanied by 
attacks of angina pectoris. Paroxysms of oppression with suffoca- 
tion are common but these are not genuine angina. Arteriosclerotic 
lesions are frequently associated with sclerosis in the coronary 
system. Symptoms associated with arteriosclerosis occur as a 
rule later in life than the symptoms of syphilitic aortitis. These 
facts offer a satisfactory explanation for certain clinical relations of 
angina pectoris. 

Angina occuring between thirty-five and forty-five years of age is 
usually due to luetic aortitis. If luetic aortitis can be excluded 
then the chances are in favor of coronary artery disease. In certain 
families a remarkable number of the males die of angina between 
forty and fifty years of age. In either instance the outlook is 
unfavorable for permanent relief from the attacks or for many years 
of life. Angina coming on after fifty years is usually associated with 
arteriosclerotic lesions. It is impossible to predict the state of the 
coronary arteries. However, I have the impression that cases of 
angina associated with moderate hypertension, with evidence of 
sclerosis of the aorta as indicated chiefly by the characteristic bell- 
like quality of the second aortic sound and perhaps with slight en- 
largement of the heart, are more likely to run a mild and prolonged 
course than are those with normal blood-pressure and normal heart 
sounds. Clinicians, as a rule, fear angina when examination of the 
heart reveals no abnormality. 

In addition to attempts to fix the location of the anatomical lesion 
we may try to gauge its extent by functional studies. As I have 
said prognosis depends chiefly upon the condition of the coronary 
circulation and we may get some estimate of its capacity by careful 
inquiry into the reserve power and the recuperative ability of the 
heart. When attacks of angina follow slight exertion or occur when 
the patient is at rest the outlook for improvement is not so good as 
when they come only upon vigorous exercise after meals. Again, 
if a judicious regulation of the patient’s life is followed by a cessation 
of attacks or a marked diminution in their frequency and severity, 
the forecast is better than it would be if no such obvious benefit 
should follow the regulation. Yet again, the response to a period 
of complete rest in bed is an important indication of the gravity of 
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the underlying process. In a word, when angina comes on in the 
midst of a busy, active life and the symptoms subside or greatly 
improve following rest or the curbing of pernicious habits, then 
the prognosis is good, within the limits set by the nature of the 
disease; on the other hand, when angina comes on with but slight 
provocation and persists unabated by judicious care, then the prog- 
nosis is ominous. These dicta are too terse to contain the whole 
truth and many flagrant exceptions may be noted. They are 
deductions that fit reasonably well to large groups of cases but may 
ill become the isolated case. Months of careful observation may be 
necessary to reach a satisfactory conclusion about the response of 
the heart to rest, exercise, worry, care, infection and the many 
other influences that may act upon it beneficially or harmfully. 
But this time is not lost nor wasted; for the guiding principle of 
treatment is to restrain the patient within the bounds of his func- 
tional range, and to treat him well imposes the obligation to study 
the functional range with all possible care. 

Important help in prognosis may come from electrocardiographic 
studies. Certain alterations in the QRS complex and in the form 
and direction of the 7’ wave are interpreted to indicate diffuse 
myocardial damage. Smith has shown that when in dogs large 
branches of the coronary arteries are ligated the amplitude of the 
(RS complex is diminished and the limbs are often notched. At 
the same time the 7’ wave is inverted in one or more leads, is in- 
creased in size and may arise from the descendant limb of the QRS 
complex before the isolectric point is reached. Similar curves have 
been recorded in man after coronary occlusion. When these elec- 
trocardiographic changes are observed in patients with angina 
pectoris they suggest serious myocardial damage and are therefore 
of grave significance. However, they cannot be interpreted in a 
uniform way. ‘The changes are often transient and they may be 
entirely absent in patients who die soon after in an attack. Inver- 
sion of the 7’ wave has been regarded as a particularly ominous 
sign. 

Angina is always a serious disease and the outcome is uncertain. 
Sudden death occurs so frequently that it is looked upon with terror 
by the laity and with trepidation by the profession. It is but 
natural that this dramatic and awe-inspiring event should dominate 
the emotional reaction toward the disease and color it with fear. 
However, if the situation be regarded with calm deliberation it is 
not so fearful as it appears. In contrast to this tragic ending a num- 
ber of palliative and reassuring facts emerge. ‘The disease is com- 
monly of long duration and with proper care periods of remission 
are the rule. These periods of remission may be so indefinitely 
prolonged as to simulate a cure. Every older physician will readily 
call to mind patients still living in active comfort about whose 
future he may have entertained the gravest fear ten years ago or 
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longer. It is both just and wise to stress this benign and favorable 
aspect of the disease and to hold it ever before the mind as a correc- 
tive to the overpowering emphasis of sudden death. 

Sudden death in the first seizure of angina is a rare event. Perhaps 
it is rarer than it appears to be. I think it is because in instances of 
severe attacks, seemingly initial, from which patients recover, 
they nearly always give a clear history of preceding attacks which 
went unrecognized. A year ago I saw an unusually vigorous man 
of sixty-seven years whose youthful activity was generally remarked 
upon. In the midst of apparently robust health he had a terrific 
attack of angina due to occlusion of a branch of the coronary artery. 
In the light of this event attacks of so-called indigestion which he 
had had for five or six years preceding won a new and sinister signifi- 
cance. Without a suspicion of their true meaning he described 
graphically attacks of gas with pain under the sternum that momen- 
tarily stopped him short in the midst of exertion. I recall two of 
my associates carried off suddenly in the heat of a busy practice. 
The intimate friends of each knew of preceding warnings, warnings 
that did not go unrecognized by the victims. 

Sudden death after months or years of attacks is not uncommon. 
Patients often accomplish an unbelievable amount of work in 
spite of ever recurring attacks. John Hunter lived for twenty 
years, and did much of his best work while subject to attacks. | 
recall a very intelligent professional man I saw on several occasions 
some years ago. He had severe attacks of angina and fully appre- 
ciated the gravity of his symptoms. The attacks were so frequent 
and alarming that his courage and endurance were undermined 
and he lived miserably in constant fear and apprehension. | 
chanced some months later to meet him casually upon the street 
and I was amazed at the change in his appearance and bearing. 
He walked briskly with firm step and head erect, the unconcerned 
smile of healthy vigor and confidence upon his face. He greeted 
me cordially and yet passed by so quickly that I could not mistake 
his desire to avoid further intercourse. I spoke of the change to his 
physician and congratulated him upon the obvious marks of his 
therapeutic skill. He replied that he as well as all the friends of 
the patient had noticed the change and commented gratefully upon 
it but that he could not take any credit to himself since the patient 
had passed from under his care. He went on to explain that the 
patient had embraced Christian Science and become an ardent 
disciple of that cult. Fortified by these strange but powerful con- 
victions he went daily to his work and it is not hard to imagine the 
storms he encountered unflinchingly and without complaint. 
Some time later, at noon one day he left his office to go to lunch 
and dropped dead upon the street, as was reported, in an attack 
of acute indigestion. I still see from time to time a man now 
aged sixty-seven years who consulted me in 1916. His first attack 
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of angina had come on a few weeks before while running for a car 
and since then attacks had recurred on exertion. The physical 
examination was negative except for enlargement of the prostate 
gland. The urine contained small amounts or sugar which disap- 
peared upon a moderate regulation of the diet. In 1918 the urinary 
difficulty became urgent and it was necessary to introduce tempor- 
arily a retention catheter. A year later increasing difficulty of 
urination forced the serious consideration of operation. Con- 
stantly recurring attacks of angina led to frequent postponement 
until finally the operation was successfully performed. -The patient 
made a good recovery and has been better since although he con- 
tinues to have angina when he overexerts. He is a man of large 
business interests and he leads a very active life. 

Long periods of remission, even after severe attacks, occur fre- 
quently. One is never justified in saying that patients with angina 
are cured, because even though symptoms are absent the underlying 
anatomical lesion remains. In most instances, if the patient lives 
long enough, the attacks do recur. In March, 1921, I saw a lawyer, 
aged sixty-two years, who was having very characteristic and severe 
attacks of angina. He told an interesting story. In 1913 he was 
appointed police magistrate and was obliged to work very hard 
under a good deal of nervous pressure. He had always been inter- 
ested in sports and had previously taken much out-door exercise, 
but his newly-won position necessitated abandoning this life-long 
habit and leading a sedentary life. He gained weight rapidly and 
soon began to have severe attacks of angina. His blood-pressure 
was taken and he was told it was very high. When the patient 
left the bench and again took up exercise his weight fell off and the 
attacks of angina disappeared. After about four years of good 
health the attacks came back but were not so severe as they had 
been before. At the time I examined him he had been having 
attacks at short intervals over a period of eighteen months. He 
refused to accommodate his habits in the slightest way to his 
symptoms and insisted against all advice in pursuing his accustomed 
activities. ‘Two weeks later he had an appalling attack of angina 
due no doubt to occlusion of a branch of the coronary artery. He 
did not rally from this attack and died about forty-eight hours later. 

Severe attacks of angina followed after a few hours or a few days 
by death or by recovery to end months or years later from myocardial 
insufficiency or rupture of the heart, are characteristic of occlusion 
of a branch of the coronary artery. It is only within the past 
fifteen years that a precise clinical picture of coronary occlusion 
has been drawn. Obrastzow and Straschesko in 1909 were able 
to find only 3 instances in which the diagnosis had been correctly 
made. American clinicians have added valuable contributions to 
the subject and the diagnosis is now relatively easy. However, 
the great variation in symptoms is astonishing. A number of 
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instances are reported in which one of the main branches of the cor- 
onary artery was found at autopsy to be occluded, although no 
evidence of cardiac disease had been discovered during life. There 
is a liberal anastomosis of the coronary arteries between the small 
branches of its different divisions and also with branches from con- 
tiguous vessels supplying the pericardium and the epicardial fat. If 
a large branch of the coronary artery is slowly occluded and sufficient 
time is given to allow the development of an adequate collateral] 
circulation, the final closure of the vessel may go unmarked by any 
symptom. Gross has published such an instance and his beautiful 
photographs show an astonishing development of the rami tele 
adipose. On the other hand if the occlusion comes suddenly the 
accident may be marked by the most dramatic and agonizing 
clinical manifestations. The severity of the shock may be estimated 
by the conspicuous fall of blood-pressure which nearly always 
accompanies it. In 1 patient following an unusually severe 
seizure there was anuria for over twenty-four hours. Blood- 
pressure observations were not made during this period but the 
pressure must have fallen temporarily to a point so low that the 
secretion of urine was interrupted. And yet, although for a week 
the patient wavered upon the threshold of death, he finally recovered 
and a year later is quite well except for some breathlessness on exer- 
tion. As observations multiply it becomes more and more apparent 
that death by no means always follows the accident. Indeed it 
appears that more instances recover than immediately succumb. 
In 1918 I saw a patient who three years before had had a severe 
attack of angina from which he recovered. He then remained well 
and free from attacks until twenty-four hours before my visit. 
While at the theater he was seized with a violent paroxysm of pain 
followed thirty-six hours later by pulmonary embolism. The 
patient was desperately ill but recovered and remained well for 
four years when he had the third attack which was fatal. Similar 
observations are being rapidly multiplied and as diagnosis improves 
I think we will be more and more surprised at the large number of 
recoveries following coronary occlusion. 

Conclusion. I should like to summarize briefly the impressions | 
desire my remarks to leave behind them. Although angina is a 
serious disease often accompanied by sudden death, still it is com- 
patible with many years of useful life and often is characterized 
by long periods of remission which sometimes resemble cure. We 
have no sure way to distinguish the malign rapidly fatal cases from 
the benign ones which last for a decade and longer. However, 
a careful consideration of the nature of the underlying process and 
a study of the functional range of the heart will give us valuable 
data upon which to risk a forecast. At present prognosis is in the 
stage of group prediction. As information grows we may be able 
to see more acutely into the differences and predict with some degree 
of probability the course of the disease in the individual patient. 
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PROGNOSIS OF THE TACHYCARDIAS.* 


By James S. McLester, M.D., 
BIRMINGHAM, ALA. 


Tue fate of the man with heart disease depends upon the integrity 
of his myocardium. This is just as true of those abnormal states 
which are accompanied by tachycardia as it is of all other forms of 
heart disease. ‘Tachycardia is a mere symptom, and the prognosis 
depends upon the underlying disease, in last analysis upon the 
influence of this disease upon the heart muscle. 

From an etiological standpoint rapid heart action is of three 
types: (1) That of purely nervous origin; (2) that which accom- 
panies lowered myocardial efficiency, and (3) that which follows a 
change in the location of the pace maker. 

In the first group, the tachycardias of purely nervous origin, 
there is no genuine cardiac disease, and the fate of the patient has 
little to do with his heart. Here should be included the effort 
syndrome. Just what factors are back of this interesting symptom- 
complex, whether nervous or otherwise, it is difficult to say, but 
we are justified in assuming that the patient’s disability rests not 
upon lowered cardiac efficiency but rather upon the factors under- 
lying his abnormal psychic state. It is his ability to cope with the 
latter which determines his fate. We can therefore dismiss from 
present consideration the effort syndrome and the other tachy- 
cardias of nervous origin. 

In the second group, the tachycardias due directly to loss of 
myocardial efficiency, there are included many diseases of widely 
varying pathology and of all grades of severity. At one end of this 
group, among the diseases of less serious nature, stand those which 
produce so-called palpitation. In spite of its lack of seriousness it 
should not be forgotten that palpitation always means increased 
myocardial excitability, which in turn indicates some form of 
myocardial injury; an infection or, if you please, an intoxication. 

True palpitation can be distinguished from the purely neurotic 
states by the short, quick contractions and accelerated conduction 
time. The pulse-rate rarely exceeds 150; its onset is gradual; 
likewise the return to normal is gradual; and it is profoundly influ- 
enced by rest. These last characteristics serve to definitely dis- 
tinguish palpitation from the rapid heart action of paroxysmal 
tachycardia. 

The prognosis in cardiac palpitation depends upon the nature of 
the intoxication (or infection) and upon the degree of damage 
done the myocardium. For example, while the palpitation seen 

* Read in a symposium on prognosis in heart disease at the meeting of the Amer- 
ican Climatological and Clinical Association, Atlantic City, May 2, 1924. 
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during or shortly after many infectious diseases, such for instance 
as pneumonia or typhoid fever, bodes little or no ill, that which 
accompanies certain other infections such as rheumatism is of more 
serious moment. Rheumatism not infrequently produces a myo- 
cardial injury which is progressive in nature and therefore of grave 
significance. On the other hand, when the poisoning is not of 
bacterial origin, such as occurs in chronic alcoholism, a cessation of 
the intoxication will lead usually to a gradual restoration of myo- 
cardial efficiency. 

Belonging in this group is the tachycardia of exophthalmic 
goiter. This is an expression of the poisoning to which the myo- 
cardium is subjected. The outlook depends upon our ability to 
stop the process, and therefore in last analysis upon the behavior 
of the thyroid gland. 

Another type of tachycardia is that exhibited in fibrous or fatty 
degeneration of the myocardium. Here the outlook is determined 
first by our ability to find the cause and to halt the progress of the 
disease, and second by the functional capacity of the remaining 
myocardium. 

Rapid heart action is also encountered in patients with valvular 
cardiac disease. We should not judge, however, of the extent of 
myocardial strain to which these patients are subjected merely 
by the increase in pulse-rate which follows exertion: this may be 
misleading. Of more importance is a sustained rapid rate which 
persists even during rest, for this always indicates extremity of 
cardiac effort. 

Often a quick pulse is the first evidence of some debilitating disease 
such as pernicious anemia or cancer and the prognosis is correspond- 
ingly grave. On the other hand, it should not be forgotten that a 
great many people live normal lives and show no signs of trouble, 
although there is at all times an increased heart-rate. Therefore, 
tachycardia alone cannot be taken as evidence of disease; the patient 
must be studied as a whole. 

For the more accurate measurement of the cardiac efficiency of the 
patients of this group, numerous methods of precision have been 
devised, but none of these are entirely satisfactory. There is no 
easy way, and we must resort always to painstaking clinical 
observation. Of greatest prognostic importance, no matter what 
the cause of the tachycardia, is the degree of discomfort and distress 
which the patient experiences after exertion. To observe closely 
the manner in which the patient as a whole reacts to physical 
effort; to watch for signs of early exhaustion, such as dyspnea on 
slight exertion; and to discern other signs of myocardial weakness 
such as slight edema; these are the only means of detecting 
impending cardiac failure. 

The third group of tachycardias, those in which the abnormal 
rate comes from abnormal origin of impulse, presents on the whole 
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a still graver prognosis. This group includes auricular fibrillation, 
auricular flutter and paroxysmal tachycardia. 

Auricular fibrillation could with equal propriety be placed in 
either this or the previous group, for while it is dependent upon a 
definite change in the location from which come the cardiac impulses, 
it represents also myocardial disease of the gravest type. It indi- 
cates that severe strain has been thrown upon a diseased myo- 
cardium and that the heart is “in extremis.” 

It is sometimes of prognostic value to know how the patient 
deported himself before the onset of fibrillation. If -he was easily 
exhausted and early showed other signs of cardiac failure, then 
fibrillation by adding to the burden of an already over-taxed heart, 
increases greatly the gravity of the prognosis. 

The outlook, at best, in this type of disordered and irregular ven- 
tricular action is always grave, but the degree of gravity depends 
in part upon the nature of the disease which is responsible for the 
myocardial breakdown; whether for instance, it is rheumatic, renal 
or arteriosclerotic. If in addition to the disordered rhythm there 
is a continued high ventricular rate, even after rest and judicious 
medication, then we are justified in assuming that disaster is 
imminent. 

The extremity of the patient’s distress, his reaction to effort, and 
his response to treatment, as well as the signs immediately referable 
to the heart, such as liver engorgement and edema, offer the best 
criteria upon which to formulate a prognosis. The fact always 
remains, however, that auricular fibrillation in the vast majority 
of instances heralds oncoming failure and an early death. 

Akin to auricular fibrillation is auricular flutter. While this 
condition is sometimes difficult to distinguish from paroxysmal 
tachycardia, the fact that it occurs in elderly individuals with 
arteriosclerosis and other evidences of cardiac disease, suggests a 
kinship to fibrillation rather than paroxysmal tachycardia. In dis- 
tinguishing auricular flutter from paroxysmal tachycardia an arbi- 
trary pulse-rate, 200 per minute, is taken as the dividing line; a 
ventricular rate above 200 is believed to indicate the former, while 
a rate below this indicates the latter. It is only by means of an 
electrocardiograph, however, that we can with assurance recognize 
auricular flutter. 

The prognosis in auricular flutter, as in other manifestations of 
myocardial impairment, depends upon the nature of the underlying 
disease. Its gravity is also indicated by the ease with which the 
patient responds to effort, and particularly by his reaction to treat- 
ment. _ When, as the result of treatment, the flutter ceases, there 
is always an immediate improvement in his general condition. If 
flutter can thus be controlled by treatment the prognosis is relatively 
good, but if rest and appropriate medication do not terminate the 
flutter, then the outlook becomes extremely grave. 
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Paroxysmal tachycardia is accompanied by two dangers. — First, 
the patient may die during the attack. This, fortunately, j 
extremely rare, and the individual attacks taken alone are usually 
not of great danger. Second, the attacks may become so frequent 
and of such long duration that they finally exhaust the heart muscle 
and lead to death from myocardial failure. Since no one can offer 
a prediction concerning this first factor, sudden death during the 
attack, it is the second factor, the exhaustion of the cardiac muscle, 
which interests us. Attacks of paroxysmal tachycardia may recur 
through a great many years, even decades, without serious conse- 
quence. I now have in my care a woman who has had frequent 
attacks of this disordered heart action for forty years, and it is 
only within the last few months that the heart has shown signs of 
failure. 

The prognosis in coutinued attacks of paroxysmal tachycardia 
is in turn determined by two factors: First, the endurance of the heart 
muscle, and second, the severity of the strain which the heart must 
bear. As in other forms of heart disease, we judge of this first 
factor, myocardial integrity, by nothing the reaction of the patient 
to the paroxysms. If during the attack there are signs of myocardial 
failure, such as cardiac dilatation, great exhaustion, and pulmonary 
edema with cough, the prognosis is bad. And if to this there are 
added signs of cardiac weakness, between the paroxysms, then the 
outlook becomes especially bad. If, on the other hand, the patient 
stands the attacks well, and if between attacks he is able to with- 
stand fatigue and can without too great effort undertake the work 
of the average individual, the prognosis is good. 

When the patient is seen for the first time, something can be 
predicated upon the length and frequency of the paroxysms of the 
past and his subjective reaction to these attacks. If the attacks 
are increasing in frequency and severity, and if there are already 
present signs of beginning cardiac failure, then the outlook is bad. 
The patient with forty years of paroxysmal tachycardia whom | 
have just mentioned, is now having paroxysms of ever increasing 
severity and of longer duration. These attacks are now accom- 
panied by cough and occasional edema of the lungs, and the pros- 
tration of each is profound. It would appear, therefore, that unless 
the quinidin, which we are now using, fulfills its promise and con- 
trols the attacks, the end is near. 

Conclusion. ‘The prognosis in the various tachycardias should be 
based on two factors: First, an understanding of the pathological 
process which causes the abnormal rate; and second, upon accurate 
clinical observation concerning the ease or difficulty with which the 
patient meets the handicap imposed by the disease. 
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TUMORS OF THE BREAST: A CLINICAL CONSIDERATION.* 


By Joun F. Erpmann, M.D., 


NEW YORK, 


In correlating material for this paper I have collected from my 
card index all operations upon the breast except those for mastitis, 
either chronic or suppurative, during the period from January 11, 
1905, to and including August 15, 1923, about eighteen years, and 
find recorded in the index 539 cases. There were also in this 
series 22 carcinoma recurrence operations, which were in part mine 
and the remainder patients of others, one of these being operated 
upon four times in the scar and remote areas. Of the operated 
cases 315 were carcinoma, | of the entire number being a well- 
advanced bilateral manifestation. There were 141 cystadenoma, 
of which about 117 were unilateral and 24 bilateral; sarcoma, 2; 
tuberculosis, 2; lipoma, 4; aberrant breast, axillary, 3, 1 of which 
was carcinomatous, | sebaceous cyst of good size, 1 hemorrhagic 
eystadenoma; adenofibromata and fibrocystadenoma, 27; peri- and 
intracanalicular fibroma, 38, of these latter in all 65 (including intra- 
canalicular cystadenoma and intracanalicular papilloma, ete. 

It will be observed in the figures that about 60 per cent of all the 
cases selected for operation were carcinoma. These operated cases 
do not represent by far the patients seen with cystadenomatous 
degeneration of such slight degrees as to be considered non-opera- 
tive. Neither does the large number of cystadenomatous breasts 
operated upon represent an evidence of operative furor in this 
class of pathology, but they were in all instances patients with this 
type of degeneration so far advanced as to demand operative relief. 
Numbers of them had had single cyst operations done on various 
occasions, one in particularly asking for radical relief after five indi- 
vidual operations had been done by various operators, each opera- 
tion being guaranteed as being the last of her trouble. 

It has been my experience to see but 2 tuberculous tumors and 
2 sarcomata in this period of time and | aberrant breast under- 
going malignancy, which finally required a reoperation, including 
the previously normal breast. 

There are 4 instances in the carcinomata in which the second 
breast was invaded. One of these patients was inflicted with the 
second growth so remotely placed from the chain of lymphatics as 
to lead me to consider the tumor of primary origin, equal to that 
of the first breast. There was ! bilateral carcinomatous involve- 
ment almost equal in both breasts. The case is so interesting as 
to deserve recording. 


* Read before the Springfield, Mass., Academy of Medicine, December 11, 1923 
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Case History.—C. M., aged forty-seven years, single, was 
admitted to the New York Post-Graduate Hospital, March 17, 
1921; discharged, March 28, 1921. 

Chief Complaint. Tumors of the breast, duration seven months. 

Family History. This was negative, as was the past history. 
There were no operations and no previous illness of moment. 

Personal History. The menopause occurred two years ago, with 
some slight spotting since. 

Present Illness. Began seven months ago, without pain and with 
no discharge from nipple. There was no loss in weight. 

Surgical Condition. There is a definite assymetry of the two 
breasts. The left presents a flattened-out and retracted nipple. 
The entire breast is hard, rubber-like in consistency. It moves as 
a whole on the chest. There is a large hard gland in the axilla, 
freely movable and smooth. The right breast is very hard, espe- 
cially about the nipple. There is no retraction of the nipple, but 
the skin retracted in other areas and very adherent to the under- 
lving tissues. There are a few very small hard nodes in the axilla. 

Operation. Bilateral Stewart incision; result: primary union. 

Pathological Report. Bilateral scirrhous carcinoma, with meta- 
stasis to lymph glands. 

The pericanalicular and intracanalicular tumors were seen in the 
female, usually from seventeen to thirty-five years of age. The 
cystopapillomata, of which quite a few were recorded, were easily 
diagnosed at the first visit by the characteristic discharge from the 
nipple. In the non-recorded cases of mastitis, I am quite satisfied 
that 3 recently operated upon were fat necrosis cases of the type 
described by Burton Lee. In neither of these did I remove more 
than the areas involved. 


As to the question of bilateral involvement being primary or of 
the second breast being invaded through lymphatic conveyance, 
one is unable to decide, but I am rather fixed in my opinion as to 
2 of the patients specially cited. In the instance of the patient 
with the immediate bilateral involvements I am inclined to believe 
after very careful examination and cross-examination that the 
breasts were simultaneously invaded by primary growths, or almost 
so; at least I feel that neither growth was a metastasis from the 
other. 

In a patient with involvement of the remaining breast four 
years after the removal of the absent breast, the zone occupied, the 
discrete type of tumor, absence of any infiltrating process from the 
removed side and the absence of evidence by roentgen-ray of any 
other metastases, lead me to a positive conclusion that involve- 
ment of the remaining breast was as much of a primary growth as 
the tumor in the removed breast. Unless we can definitely trace 
the metastatic chain across the breast, such instances as the one 
just cited should be classed as primary and not as metastatic. 
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In this series of patients but 3 were in the male, 1 a recurrence 
and 2 primaries. I have previously reported! on 3 male patients 
with tumors of the breast. 

Diagnosis of Malignancy. ‘The most frequent reason, barring the 
presence of a tumor, that patients advance for suspecting malig- 
nancy is pain. It is most gratifying to be able to tell these worried 
callers that malignancies of the breast never begin with pain, that 
when pain is a symptom of cancer it requires no expert to diagnose 
the condition and that the pain in these patients is due to com- 
pression involvement of the nerve filaments, infiltration, or a large 
tumor, or exposed nerve filaments in an ulcerating tumor. As a 
rule, malignancy of the breast is a single tumor, as compared with 
multiple tumors in cystadenoma or fibroma, although one occa- 
sionally sees a malignancy present with a well-defined multitumor 
not of the cystic variety. Recently I have removed a carcinoma- 
tous breast with two distinct nodules, 4 inches apart. The bilateral 
breast tumors are most frequently the cystadenomata and fibromata. 

No better diagnostic objective evidence is known than the 
dimpling of the skin when the breast is grasped, as compared with 
the full rounded convexity of the normal breast when compressed 
between the examining fingers. This dimpling sign of malignancy 
is obtained very early. By lifting the breast from below, or by com- 
pressing it between two or more fingers, the dimpling will readily 
follow, while in the non-involved breast the convexity will remain 
or be exaggerated. This dimpling can also be seen without diffi- 
culty either by direct or by oblique inspection, and by feeling care- 
fully over the dimple one obtains with the palpating hand the sense 
of hardening or tumor. In patients with more advanced, or in 
patients with a more disseminated growth, the classical orange- 
peel skin is seen. The elevation of the breast affected above the 
plane of the other, due to the lifting effect of the involved tissues, 
is seen in more advanced conditions. Strongly abducting the arm 
from the side, thereby making the skin and pectoralis major tense, 
will often bring the tumor into bold relief. Compression of the 
breast upon the chest wall, with the patient prone or in erect pos- 
ture, is an excellent means for detecting irregularities of the breast. 

Retraction of the Nipple. If one were to rely upon this condition 
for a diagnosis operations upon the breast would be more common 
than those for the appendix. In a very large proportion of patients 
there are single or bilateral retracted nipples in breasts that are 
absolutely normal otherwise. The retracted nipple of malignancy 
is due to the same cause as the dimpling of the skin mentioned 
above. Eversion of this latter type of retraction is usually impos- 
sible, while in the normally retracted nipple eversion is quite 
possible in the great majority. 


1 Dennis: System of Surgery, 1896, 4, 944, 
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Axillary Adenopathy. To be found readily on palpation in the 
majority of patients, it requires an exceptionally enlarged gland, or 
an exceptionally thin subject is essential. 

Metastases. ‘lhese are important in their bearing upon the ques- 
tion of operative justifiability. One cannot be too careful in the 
readily palpable tumor in the search for secondaries, those of the 
mediastinum or lungs, characterized by a dry cough; in the bones 
by pain allied to nerve distribution pains, such as facial, intercostal 
and, in my experience, frequently in the course of the sciatics, one 
or both. 

One of my patients lived eleven years after a very extensive 
dissection. The first evidence of metastasis was a hoarseness of 
voice, increasing slowly in intensity. It was not suspected that 
the hoarseness was in any way due to metastasis from the growth 
removed almost eleven years before until roentgen-ray showed a 
tumor, the shadow of which was the size of a tangerine and situated 
above the arch of the aorta. 

As far as my personal observations go, I cannot encourage the 
idea that metastases occur in the abdominal viscera in such fre- 
quency as we are lead to believe by various observers. ‘Therefore, 
I am not inclined, in all patients, to practise Handly’s resection of 
the upper segment of the rectus fascia, although I frequently do it. 

In addition to the remote sites mentioned, the immediate sites 
call for consideration. Recurrence in the scar can be assigned to 
too small a skin-flap removal; implantation by the using of forceps 
in the flap edges that have not been properly cleaned after use in 
the ablated portion; the conveying of cells on the gloves, towels, 
sponges and other instruments, that have been in contact with 
the removed area. ‘The fact that cells may be lodged in the lymph- 
atic channels at a remote area must account for those shot-like 
bodies seen later at a distance from the scar of operation. Occa- 
sionally the shot-like masses in the area formerly occupied by the 
breast are cystic formations about a ligature, and will disappear in 
time. 

No breast should be removed when the supraclavicular and 
cervical glands are so metastatically enlarged as to be readily pal- 
pated, but should be subjected to roentgen-ray or radium for a 
time. This same statement holds in those patients with massive 
skin infiltration. I have recently had a marvelous disappearance 
of the skin infiltration in a woman, aged thirty-eight years, after 
roentgen-ray application by the more recent high voltage machine, 
although the tumor proper maintained its original size after six 
months’ treatment. This patient was subsequently operated upon 
and died in six months, even with added postoperative roentgen- 
ray exposures. No breast should be operated upon with a promise 
of cure or a great extension of life in which the growth, ulcerated or 
not, is adherent to the chest wall. This type should also be sub- 
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jected to radiotherapy, exceptions being in the instances when one 
can remove the ulcerating tumor and cover either by plastic or by 
vrafting processes. 

I believe that tumors, when they are small, should be operated 
upon, and not treated by roentgen-ray until after operation. A 
regrettable incident occurred in my practice in 1921. A patient 
with a small nodule in the upper inner quadrant of the right breast 
was advised by me to be operated upon. However, she had a 
relative connected with a large hospital, which deals largely with 
malignancies, and is well furnished with radium and roentgen-ray 
appliances. By this overenthusiastic relative, the patient was given 
every confidence of cure, and I lost sight of her for six months. 
Upon her return to me at the end of this period, during which, she 
stated, she had been told that she was cured, the growth was still 
present, decidedly larger and, in addition, there was distinctly evi- 
dent adenopathy. Operation was again advised and consent at 
this time given. The removed growth was carefully examined by 
a pathologist, and no cell changes, due to roentgen-ray “sickening” 
or destruction, was observed by him. 

Recurrences may be exceptionally rapid, and again very slow. 
The explanation for either is not ordinarily obtained from the 
pathologist. At times he will predict rapid recurrence, as was done 
in the case of the patient with mediastinal growth eleven years 
after the operation. This patient was considered by two pathol- 
ogists to be liable to a rapid, six- to twelve-month, recurrence, and 
without roentgen-ray or radium treatment lived eleven years before 
showing a suspicion of a secondary tumor. No autopsy was done 
in this case, so that even with the roentgen-ray picture we are still 
in doubt as to the nature of the growth. Recently I have been 
notified of the death by senile dementia of a former patient of mine 
from whom I removed a breast sixteen years ago. The prognosis 
made by the pathologist was that of a rapid return. No evidence 
of a recurrence was observed, however, by her last attending physi- 
cian. The youth of a patient, as in cancers at any site, is a strong 
factor in early or rapid recurrence or metastasis. The zone of the 
tumor, I am led to believe, may also be a factor in rapid metastasis. 
My most rapid recurrences under this heading are secondary to 
tumors in the axillary border of the breast, and also in the fat type 
of patient more frequently than in the lean. 

The question of doubt in diagnosis may in most instances be 
determined by an immediate pathological examination of a frozen 
section. I do not believe that a wide resection of a growth for 
immediate analysis endangers the patient at all. I cannot make 
the same statement for those patients in whom the specimen is 
removed days or weeks before the breast is removed. ‘The clinical 
picture on gross section of these questionable growths is, as a rule, 
so clear that the experienced operator in the majority of instances 
does not require the microscope except as a confirmatory measure. 


I 
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Roentgen-ray or radium as a preliminary to operation is, in my 
opinion at the present time a “follow-the-leader game” that will 
require some years to satisfy us definitely as to its practicabil- 
ity. Use of these agents subsequent to operation is today largely 
enhanced by the advertisement the agents have received in the 
public press and by the friends of the patient. I am at present 
compelled to say that my cases longest free from metastasis were 
not treated with roentgen-ray, as at that time roentgen-ray and 
radium were not in their present-day positions. 

To be effective in the prolonging of life or producing a cure, at 
present the most painstaking and extensive dissections are neces- 
sary. I am unfortunate in this discussion in being unable to bring 
before you statistically my recurrences as to site and time, as but 
forty-three replies were received to one hundred and fifty question- 
naires sent. Neither am I going to entertain the question of 
pathology. The most radical operation consists in the complete 
resection of the pectoral muscles, cleaning out of the axilla of 
glands and fat, and extending the excision at times to the supra- 
clavicular space. I do not demand the removal of the pectoralis 
minor, except when unable to freely approach the vessels and 
nerves of the axillary and subclavicular zone. No functional dis- 
turbance follows the removal of both pectorals, therefore no hesi- 
tancy in removing them should exist. 

The questions to be considered in a breast amputation must be: 
Is it justifiable from the standpoint of recurrence or metastasis’ 
Is the mortality chance sufficiently low? Will the functions of the 
upper extremity after operation be preserved? The answers to 
two of the preceding questions are self-evident as a rule. 

The functions of the upper extremity should never be involved. 
Free motion is always possible when orders for motion are properly 
carried out in practically every incision devised. The greatest 
impairment of motion may arise in the Willy Meyer-Halsted inci- 
sion of years ago, where the axillary edge of the pectoralis major 
is followed. This line of incision when healed has to be stretched 
when abduction is instituted, and therefore in the nervous and 
hypersensitive individual limitation may be the result. If, on the 
other hand, the modified incision be used in which the incision 
slopes gently over the deltoid with convexity upward, when the 
arm is abducted the points of origin and termination of the inci- 
sion are brought together. The Stewart incision has been used in 
over 85 of my patients since 1916, with no great difficulty in expo- 
sure and no great obstruction to motion after the first few weeks, 
although many patients complain that the upward (abduction) 
movement drags on the chest wall scar in the early period follow- 
ing operation. The advantage of this incision is purely cosmetic, 
and should be used in selected cases only. 

The mortality in my carcinoma cases was 2, and these deaths 
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were partly attributable in all probability to a siege of Streptococ- 
cus hemolyticus infections that we had in the hospital at that time, 
also in 1 of these patients due to a second operation being done 
within eight or nine days subsequent to the first. This patient 
refused anything but a removal of the suspicious growth and 
demanded waiting for eight or nine days after being told that the 
pathological report was carcinoma. On operating radically, the area 
from which the tumor had been removed was found filled with 
clot and the surrounding tissues ecchymotic. A complete removal 
was done, a rapid rise in temperature to 103° F. in two days, puru- 
lent metastases were observed all over the body, joints and cel- 
lular tissue, with death resulting in ten days. Culture returns 
from the pus at the various sites was always that of Streptococcus 
hemolyticus. 

It is very pleasing to record relatively few chest complications in 
so large an area of exposure to trauma and infection in the respira- 
tory zone. 

Cystadenoma, single cyst, or the blue-dome cyst of Bloodgood, 
cystofibroma, multiple cyst, intracanalicular, pericanalicular, or 
adenofibroma, are, as a rule, readily diagnosed. 

In the cystadenomata and multicystic breasts one feels a single 
or many small nodules. Very often careful massage from the 
periphery to center will cause to be extruded from this nipple a 
fluid varying in consistency and in color from watery to pale straw, 
purulent or milky, bloody or chocolate-brown appearance. In all 
but the bloody or chocolate-colored fluids one can safely say that 
he is dealing with a benign condition. This type of growth is also 
prone to be bilateral. Recently I removed the remaining breasts of 
2 women previously operated upon, the one nine years and the other 
six years, for the same disease. Among its many names, the term 
“old maid’s breast” is frequently applied. When the discharge is 
bloody or chocolate-colored the diagnosis is usually that of inter- 
analicular papilloma or a papillomatous cystadenoma. Again, this 
bloody type of discharge may be due to bleeding from a non-papil- 
lomatous cyst with a malignant growth in the wall of the cyst. In 
the latter instance the precautions taken in a definite malignancy 
had better be observed. By careful palpation one is often able to 
outline a tumor in the area circumscribed by the outer margin of 
the areola and usually close to the nipple. On section of this 
tumor the eye frequently sees the cockscomb-like papillomatous 
growth. These processes usually grow from the inner wall of one 
of the larger ducts. The question of these papillomata being malig- 
nant is disputed by many. I believe that a papilloma of the breast 
is as dangerous as a papilloma of the bladder or rectum, and that, 
therefore, radical removal is in order, at least the removal of the 
breast is demanded. 
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In an article published by me? I called attention to this type 
of tumor, recording a series of 17 patients, with several illustrations 
taken from the removed breasts, presenting very typical papillo- 
iaatous growths, and cited the work of A. A. Strasser, Arlington, 
N. J., who credits Bowlby*® with being the first to use the term 
duct papilloma. I further stated that the question of malignancy 
in the early stages can be answered in the negative, but that they 
do become malignant, as evidence, Greenough and Simmons report 
14 per cent in the pedicles and Bloodgood at that time claimed 50 
per cent in the cases observed at the Johns Hopkins. My conclu- 
sion in this quoted article was that in small growths excision of the 
growth suffices, while in larger growths amputation of the breast 
is imperative. I shall modify this now by saying that I feel that 
all papillomatous breasts should be amputated. 

Intra- and Pericanalicular Fibroma. In 1 instance a very large 
growth involving the left breast, weighing 5 pounds, was removed, 
the clinical diagnosis of which was sarcoma, the pathological that 
of an intracanalicular adenofibroma, with no gland invasion. Com- 
plete removal was done. Six months later the patient coughed 
up a piece of tissue. Pathological diagnosis was sarcoma. At 
about the same time the entire cutaneous area was involved with 
growths from the size of a French pea to a hazelnut. These were 
subsequently pronounced sarcoma. The inference is either that 
the slides were wrongly read by the first pathologist or that the 
original canalicular growth degenerated into a sarcoma at some 
point that escaped the pathologist’s attention. 

As previously stated, my list of operations for cystic breasts 
does not represent an operative furor: These operations were done 
for demand reasons—persistent soiling of the linen by leakage; 
rapid growths; reoperative disappointment and fear of more opera- 
tions on the part of several who had from two to five removals 
done which were followed in a short time by palpable recurrences or 
rather new growths. These in all probability were preéxisting 
small cysts that enlarged. 

In those patients in whom we intend removing a single cyst, 
but whose breast tissue we find studded with numerous cysts in size 
just visible to that of a French pea or larger, I advocate amputation 
of the breast without the extensive dissection done in malignancies. 

These patients do not have the feeling of mutilation, as expressed 
by Bloodgood, and more recently by Peck quoting Bloodgood, but 
in the majority of instances are grateful for the work done. | 
feel that if they are to have the operation created in their minds 
many times by propagandists and annual cancer weeks, newspaper 
notoriety and so on, that a placid mentality due to a complete 
operation is far better than diseased mentality with a less radical 


Am. Jour. Surg., 1912, 26, 208. 
St. Bartholomew's Hosp. Repts., 1888. 
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operation, not only for the tumor-bearing individual but also for 
each of her relatives and friends. 

While cancer-week notoriety and propagandism is desirable, 
nevertheless I have found from my office experience that a great 
deal of unnecessary mental suffering is created during these periods 
which again is followed by the gratitude of the sufferer whose mind 
is relieved. 

In the single growth, the blue-dome cyst of Bloodgood, the dis- 
crete fibroma and the canalicular growths, the operation of removal 
resolves itself into a resection of the area well outside the tumor, 
with proper suture repair. 

Conclusion. In conclusion I should like to emphasize the belief 
on my part. 

1. That no tumor in the breast is a desirable tenant, even if its 
innocence be proven without a question of doubt. 

2. That a growth in the remaining breast is as likely to be of 
primary origin as was that in the breast first removed. 

3. That at the present day we are unable to state positively 
what the influence of roentgen-ray and radium is either as a pre- 
operative or postoperative aid. But in view of many apparent 
reductions in size, previous to operation in cases considered non- 
operable, the use of roentgen-ray and radium should be encouraged 
until proven a menace. In my opinion too few years have passed 
for positive results to be shown even in view of some of the glowing 
reports at present regarding the non-recurrence. Postoperative 
treatment should not be neglected by preoperative until some 
definite proof of its help or inefficiency has been established. 

4. That in the presence of late metastases the powerful currents 
of the present day should be given a thorough test to prove or dis- 
prove the efficiency of this method of treatment. 

5. That the most thorough and painstaking wide removal with 
remote glandular and fascial dissections will tend more and more 
to increase our percentage of cures and extension of life. That the 
radical operation is attended with so low a mortality as to promote 
a greater desire on the part of consulting physician to demand early 
operation. 


THE RESULTS OF OPERATIONS FOR CHRONIC APPENDICITIS 
(SECOND SERIES.) 


By L. Grsson, M.D., 


SURGEON TO THE FIRST (CORNELL) SURGICAL DIVISION, NEW YORK HOSPITAL, 
NEW YORK. 


THis paper is supplementary to one published in this Journal in 
1920,' which set forth the results of operations for chronic appendi- 


1 Am. Jour. MeEb. Sctr., 1920, 159, 654. 
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citis in my ward-service of the New York Hospital from January, 
1913, to July, 1919. In that paper it was pointed out that we had 
too large a proportion of unsatisfactory results. It was, however, 
shown that better results were obtained in the last year and that 
the earlier results fell into a period of reorganization and the pre- 
paration for and active participation in the World War. The better 
results began to show so soon as we were able to analyze the causes 
of our failures and apply better methods. 


TABLE I. 


Number of Unsatisfactory 
Year. cases. per cent 
IODIN PREPARATION. 
1914 . 68 23 
1915 . . 98 25 
1916 100 26 
1917 . 119 24 
1918 . 84 20 


PICRIC ACID PREPARATION. 


1920 . 19 
1921. . 105 6 
ieee. . 126 7 


This second series represents a period of stability and an earnest 
endeavor to improve our methods. It has been most satisfactory 
to find that the beginning improvement noted in our first paper 
has been maintained and improved, and we have only 9 per cent of 
unsatisfactory, a 50 per cent improvement. 

Our results have been studied with careful attention to the lessons 
of our follow-up system which has now been in operation eleven 
years. This last series shows only 5 per cent without follow-up 
report, a remarkable showing for a hospital service with many recent 
immigrants who quickly scatter. Table II gives a comparison of 
the results. 


TABLE II.—COMPARISON OF THE TWO PERIODS. 


January 1, 1913, to July 1, 1919, to 
July 1, 1919. January 1, 1924 
No. Per cent. No. Per cent 
Results. 
A. Excellent... . 250 46.0 \ 283 62.0 \ 
B. Satisfactory 65 12.0 | 105 23.0 | 
©. Unsatisfactory —es 18.0 41 9.0 
D. Unknown « 23.0 22 5.0 
E. Deaths . 3 0.5 3 0.7 


Note.—In the second series the unsatisfactory results have been cut down 50 
per cent. 


¥ 
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Our routine procedure comprises a reéxamination by the operator 
in person after three months. Whatever the result, the patients are 
told to come back any time they like if they have any complaints, 
so some of our notes extend over a period of years. Patients with 
definite complaints (Class C—Unsatisfactory) are usually urged to 
reénter the hospital for examinations, fluoroscopy, cystoscopy, and 
so forth. Some of these are relieved by the hospital stay alone, 
suitable diet, laxatives and suppression of bad liquor; but are still 
recorded in the unsatisfactory class although subsequently reporting 
themselves all right. 

To get an accurate classification we have adopted a standard, 
which is in a measure unfair as it gives an exaggerated value to 
irrelevant complaints. 

Class A, Excellent, applies only to patients who make absolutely 
no complaint; a condition hard to attain, as many of these people 
are naturally a discontented and complaining lot. 

Class B, Satisfactory. The patient has some complaint; but not 
directly connected with the operation, e. g., constipation, a normal 
condition for these sedentary sweatshop workers. 

Class C, Unsatisfactory. All those having definite complaints, 
even if we believe they are liars or neurotics, as many are. For 
instance a girl fat and rosy, who has gained forty pounds; but claims 
to vomit daily, is included in this class. 

In the first paper I formulated the following rules: “To avoid 
disappointing results after operations for chronic appendicitis, 
| recommend: 

“1, A comprehensive and detailed history. 

“2. A complete and thorough physical examination, including all 
refinements of diagnosis. 

“3. Exercise caution in undertaking operation on women as 
compared to men. 

“4, Exercise caution, particularly in the more mature patients, 
particularly women. In this class other lesions may coéxist or 
may be mistaken for appendicitis. 

“5. Avoid the neurasthenics of any age or sex. 

“6. Exercise particular restraint when there is no clear and 
reliable history of well-defined attacks, particularly of localized 
pain accompanied by nausea or vomiting. 

“7. Make a good-sized incision, and, even if a frankly pathological 
appendix is found, look for other possible lesions. 

“8. If no obviously pathological appendix is found, do not cease 
looking for other lesions until every other possibility has been 
exhausted; make a supplementary incision if necessary.” 

From a study of the second series we feel we have nothing to 
take back in these conclusions, and while essentially no new know]l- 
edge has been acquired, the value of the rules has been emphasized. 
Table III gives comparative statistics of some of the main lines of 
observation. 

VOL. 168, No. 6.—pECEMBER, 1924 27 


S10 GIBSON: RESULTS OF OPERATIONS FOR CHRONIC APPENDICITs! 


TABLE III.—COMPARISON OF TWO PERIODS. 


Percentage 


Items analyzed. Excellent. Satisfactory. | Unsatisfactory Unknown 


1919 1924 1919 1924. 1919 1924 1919. 1924 


A. Male .| 70.0 | 69.0 14.0 17.0, 16.0 9.0 i 5. 
Female 56.0 58.0 16.0 26.0 28.0 11.0 5A 
B. History of well-defined 
attacks . . .| 61.0 | 47.0 | 51.0 48.0 35.0 18.0: 47.0 41.1 
C. Kind of incision: 
McBurney... .. 37.0 1.0 | 22.0 0.0 31.0 0.0 52.0 0.4 
Large 63.0 99.0 78.0 100.0 69.0 100.0 48.0 100. 
D. Average number of days 
spent in hospital . 2.6 1.7 2.5 2.1 3.2 221 23 1.4 
E. Special examinations 46.0 17.0 54.0 24.0 56.0 36.0 36.0 18.0 
I. Appendix diseased .| 85.0 | 96.0 | 75.0 | 95.0! 63.0 84.0 77.0 90.0 
G. Further exploration 52.0 | 80.0 | 83.0 | 89.0) 73.0 84.0 52.0 90.4 
H. Subsequent admission 2.0 2.0* 0.0 0.9* 25.0 32.0 2.0 0.0 
I. Subsequent operation 1.5 1.0* 0.0 0.0) 5.0 4.0; 2.0 0.( 


* Admitted and operated on for conditions in no way related to appendix, /. « 
cellulitis of foot. 

Of the unsatisfactory cases, 32 per cent were male and 68 per cent were female 

Total number of male cases, 164. Of this number, 14 cases (9 per cent) were 
unsatisfactory. Total number of female cases, 290. Of this number, 30 cases (11 
per cent) were unsatisfactory. 

Total number of unsatisfactory cases, 44. Of this number, 14 cases were male 
(32 per cent); 30 cases were female (68 per cent). 


Item A. It will be noted that women continue to give the most 
unsatisfactory results. This fact we knew from our earliest studies 
and tried diligently not to fall into this obvious trap. We feel that 
the proportion of so-called chronic appendices in women should be 
diminished to approximate more nearly the ratio of operations for 
acute appendicitis in the two sexes. 

Item B. Shows the importance of a definite intelligent history of 
previous attacks. In our latest series of unfavorable results (Class 
C), only 18 per cent gave this clear-cut picture. 

Item C shows the disappearance of the McBurney incision, all 
our operations permit of thorough exploration. 

Item D shows that patients were kept longer under observation 
for the same reason as given in item E. 

Item E shows that more examinations were made in the unsatis- 
factory (fluoroscopy, cystoscopy and so forth), these being the cases 
in which the clear-cut histories were wanting. 

Item F bears out the observation of our first series, that in the 
unsatisfactory cases the appendix is less often recorded in the 
operative dictation as being distinctly pathological. We have, 
however, a gratifying increase, 84 per cent, over 63 per cent of our 
first series. 
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Item G shows the great increase in the amount of exploration as 
recorded in the dictation of the operation in our second series 
made possible by a proper incision. This is probably a most import- 
ant factor in the improved results. 

Item H shows that an important percentage of our unsatisfactory 
results were readmitted for investigation or treatment; but item | 
shows that only in a very small percentage were indications for 
another operation established. 

A comparison of the postoperative complaints of the Class C 
patients (Table IV) shows no essential difference in the two periods 

102 cases in first period, 41 in second). Pain of some kind is the 
constant complaint. Pain of course is hard to check up; we have 
no means of denying or corroborating the patient’s story. One 
feature that is disconcerting is the percentage of these Class C 
patients complaining of the “same pain as before operation” (19 
per cent for 1919, 43 per cent for 1924). The complaints fall into 
two main groups, same pain as before operation and gastro-intestinal 
complaints. 


TABLE IV.— POSTOPERATIVE COMPLAINTS OF UNSATISFACTORY CASES. 
CLASS C. 


Same pain as before operation (4 male and 14 female) * 
Gastro-intestinal complaints (3 male and 9 female) 

Pains everywhere 

Numerous complaints 

Gynecological conditions 

Pain in upper right quadrant . . . . . 
Pain in upper end of scar and sometimes around ribs and chest 
Pain over kidney region 


* Same pain as before operation, Ist series, 1919, 19 per cent; same pain as before 
operation, 2d series, 1924, 43 per cent. 


Class D, Unknown. There was a gratifying decrease in this class 
in the second series. 
Class E, Deaths. (Three cases in second series). 


Case I.—L. C., male, aged thirty-four years. Appendix dis- 
eased. Exploration negative. Developed consolidation at the base 
of the left lung. Transferred to the Medical Side. Temperature 
began to remit and condition of patient became quite satisfactory. 
On the fourteenth postoperative day he suddenly developed dyspnea 
and complained of a pain in his chest. Died in five minutes. 
Autopsy showed embolism of pulmonary artery, thrombosis of 
right internal iliac and infarct of lung. 


Case II].—A. S., male, aged thirty-four years. Appendix not 
diseased and exploration negative. Convalescence uneventful until 
ninth postoperative day when the patient got up. He became 


18 
12 
l 
l 
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cyanotic with great air-hunger and died in fifteen minutes. Autops) 
showed thrombosis in left internal iliac with a pulmonary embolus 
at the bifurcation of the left pulmonary artery. 


CasE III].—H. D., male, aged thirty-five years. Appendix 
diseased. Exploration negative. On the second day following 
operation the patient began to have acute pain and signs of peri- 
tonitis. Revision of first operation: diffuse peritonitis. The source 
could not be ascertained. Jejunostomy and drainage. The patient 
died shortly after leaving operating room. No autopsy. 


Summary. Attention was called in our first paper to the coinci- 
dence of our beginning better results with the replacement of tinc- 
ture of iodin by picric acid as a skin disinfectant, introduced in the 
last half of 1918 and continued to date. We believe it may be a 
feature (perhaps important) of our continued improvement, as it 
is less irritating and less easily carried into the peritoneal cavity.” 
We note it is coming more into general use. 

We believe that unsatisfactory results in surgical practice may 
be greatly diminished if the will to do better work is established. 
We believe that a most important factor is the creation of a workable 
standard on which to base results, a careful analytical study of the 
causes of poor results and the unflagging desire and search for better 
methods. If these requirements are fulfilled, better results will more 
than repay all extra effort. 


THE PRESSURE FACTORS IN THE BILIARY-DUCT SYSTEM OF 
THE DOG. 


By A. WINKELSTEIN, M.D., 
AND 
P. W. Ascuner, M.D., 
NEW YORK. 


(From the Surgical Laboratories of the College of Physicians and Surgeons, Columbia 
University.) 


Introduction. The mechanism effecting the intermittent discharge 
of bile into the duodenum of man is a problem of great interest. 
Many of the factors involved have been subjected to experimental 
study in the dog whose biliary system resembles closely that of man. 


2 Gibson, C. L.: The Advantages of Picric Acid over Tincture of Iodin for Disin- 
fection of the Skin, Ann. Surg., 1919, 69, 127. Farr, C. E.: Picri Acid in Opera- 
tive Surgery, Ann. Surg., 1921, 73, 13. 
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The part which the gall-bladder takes in this mechanism is the chief 
point of the divérgence of opinion in such experimental studies. 

Recently one of the authors concluded from the result of experi- 
mental studies’ * * that the intra-abdominal pressure seems to be 
the most important agent in effecting the flow of bile from the gall- 
bladder into the duodenum of the dog. Apparently the entire 
problem of the biliary flow is bound up with the question of the 
differential pressures existing in the biliary system. For instance, 
it is not enough to know that the gall-bladder has tonus variations 
or that its musculature is capable of contracting on-its contents. 
The question is whether the pressure obtainable is actually large 
enough to expel part or all of its content. In other words the quanti- 
tative variations in the pressures existing in various parts of the 
biliary system and their relations to each other form the problem 
of the mechanics of the biliary drainage. 

We have attempted, therefore, to study these various pressures 
experimentally considering: (a) The common and cystic ducts, ()) 
the sphincter of Oddi, (c) the gall-bladder; (d) reciprocal or contrary 
innervation, and (e) the intra-abdominal pressures. The experi- 
ments will be briefly recorded. 

The Pressure in the Common Duct. /rperiment 1. May 24, 1923. 
Young female dog (3257), weighing 7 kilos; ether anesthesia; cystic 
duct tied. A small glass T cannula was placed in the common duct, 
and connected with an upright calibrated manometer. 

Readings: 60 to 65 mm. bile. 

Pilocarpin, gr. ;'5 given subcutaneously and observations taken 
for a half hour. 

Readings: 60 to 70 mm. bile. 

Experiment 2. Same animal. Abdominal wound closed tightly 
about the upright manometer and respiratory fluctuations noted. 
Types of respiration imitated by varying the depth of the anesthesia 
and by manual compression of the lower thorax and abdominal wall. 
(a) Shallow respiration: fluctuation in the height of bile column, 
3 mm.; (b) Forced respiration: fluctuation in the height of bile 
column, 6 mm. 

Discussion. It is apparent that the pressure in the common duct 
is rather low; furthermore this pressure varies little, being only 
slightly influenced by pilocarpin and respiration. 

The Tonus of the Sphincter of Oddi. = /arperiment3. May 4, 1923. 
Male dog (3323), weighing 13 kilos; ether anesthesia. A cannula, 
directed toward the duodenum, was placed in the common duct 
and connected with one arm of a calibrated manometer. ‘To the 
other arm was attached a syringe filled with warm normal saline, 


1 Winkelstein, A. Klin. Wehnschr., 19238, 2, 406 
2 Winkelstein, A.: Ztschr. f. Exper. Med., 1923, 24, 127 
3 Winkelstein, A.: Jour. Am. Med, Assn., 1923, 80, 1748. 
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dyed with methylene blue. This apparatus is similar to the one 
recently used by Mann and Giordano.' 

The duodenum was opened by a longitudinal incision opposite 
the papilla of Vater. The colored saline was forced up in the mano- 
meter until a drop appeared at the papilla. 
Various substances were placed in the duodenum on the papilla, 


allowed to remain there five minutes, and then aspirated. 


Readings were taken. 


Following 


the readings, the papilla was flushed with warm normal saline. 


TABLE A. 


Substance. 
Normal contents 
Magnesium sulphate (25 per cent) 
Hydrochloric acid (N/10) . 
Glucose (2 per cent) 
Peptone (1 per cent) 
Cottonseed oil ; 
Bile salts (10 per cent) 
Benzyl succinate 
Potassium carbonate (10 per cent) 
Calcium chlorid (10 per cent) 
Adrenalin (1 ec, 1 to 2600) 
Pilocarpin (gr., 1/12) ‘ 
Atropin sulphate (gr., 1/100) . 


Experiment 4. May 11, 1923. Young female dog 


Where 
applied. 


Duodenum 


“ 


“ 


“ 


Subcutaneously 


ing 15 kilos. Procedure as in Experiment 3. 


TABLE B. 


Substance. 


Normal contents 


Adrenalin (1 ce, 1 to 2600 


Atropin sulphate (gr. 1/100) 


Magnesium sulphate (25 per cent) 


Where 
applied. 


Subcutaneously 


Subcutaneously 


Duodenum 


1 Arch. Surg., 1923, 6, 1. 


“ 


“ 


Time 
(minute 


20 


Nios 


— 


Co 


bo 


Pressure 
(saline, mm.) 


330 
330 
220 
330 
240 
240 
220 
260 
260 
160 
460 
150 
250 


100 


(3339), weigh- 


8). 


Pressure 
(saline, mm.) 
135 
130 
115 
105 
100 
102 
108 
105 
128 
134 
132 
130 
110 
115 
110 
135 
135 
137 
118 
110 
120 


125 


| 
- || 
— 
2 
4 
6 
fal 
15 
20 
25 
30 
| 4 
| 
| |_| 
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Experiment 5. May 18, 1923. Young male dog (3348), weighing 
9 kilos. Procedure as in Experiment 3. 


TABLE C, 


Where Time Pressure 

Substance. applied. (minutes). (saline, mm.). 
Normal contents « Duodenum 20 110 
f 115 
120 
125 
125 
130 
110 
115 
110 
Atropin sulphate (gr. 1/100) . . Subcutaneously 105 
j 105 

110-120 


Pilocarpin (gr. 1/12) . . .  . Subeutaneously 


Eaperiment6. June7, 1923. Young female dog (3382), weighing 
10 kilos. Procedure as in preceding experiment. 


TABLE D. 


Where Time Pressure 
Substance. applied. (minutes). (saline, mm.) 


Normal contents Duodenum 20 140 
5 120 
10 125 
Magnesium sulphate (25 per cent) Duodenum + 12 125 
14 115 
16 110 


Discussion. (a) Concerning spontaneous variations in the tonus 
of the sphincter. These are apparently slight as evidenced by the 
constancy of the repeated readings for fifteen to thirty minutes at 
the beginning of each experiment. Furthermore, the sphincter 
shows a tendency to return quickly to its original tonus after a 
stimulating or inhibiting influence has been exerted. 

(b) Concerning foodstuffs. The substances usually present in gas- 
tric chyme (fat, dextrose, peptones) reduce the tonus when placed on 
the papilla of Vater. 

(c) Concerning certain chemicals. Magnesium sulphate, potas- 
sium carbonate, and bile salts, lessen the tonus when placed on the 
papilla of Vater. Calcium chlorid increases the tonus. 

(d) Pilocarpin increases, while atropin and adrenalin decrease 
sphincter tonus when administered subcutaneously. 

(e) It seems difficult to lower the tonus of the sphincter very much. 
In most cases, the reduction averaged only one-sixth to one-fifth 
of the original figure. The lowest reading in any case was 90 mm. 

The Cystic Duct. It has been suggested that the spiral valves 
of Heister, present in the cystic duct, may offer an appreciable 
resistance to the entrance and exit of bile. This was investigated 
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by Mann! who found that these mucosal ridges cause only a maxima! 
resistance of 30 mm. of water. One of the authors? observed that 
when the common duct in a dog under ether anesthesia was cut 
across, a pressure on the gall-bladder merely of 15 mm. of water 
was sufficient to express bilethrough the cysticduct. It was thought 
unnecessary to repeat these experiments. 

The Tonus of the Gall-bladder. In these experiments it was at- 
tempted to obviate as possible sources of error, the influence of 
respiration, circulatory changes in the liver, and the varying amount 
of bile entering the gall-bladder, by stripping the fundus of the gall- 
bladder away from its liver bed and carefully ligating the cystic 
duct without tying off the cystic artery. The following experiment 
(Experiment 7) demonstrates the disturbing influence of respiration 
when the fundus is not stripped from the liver. 

Experiment 7. May 24, 1923. Young male dog (3357), weigh- 
ing 7 kilos; ether anesthesia; calibrated upright glass manometer 
attached to a cannula in the gall-bladder. The fundus was not 
stripped from the liver and the cystic duct was not ligated. 

Readings: 


Expiration Inspiration 
(bile, mm.). (bile, mm.). 
Cystie duct closed by ligature . . . 1 20 to 25 


(Observations for a half hour.) 


Pilocarpin, gr. ;'s, given subcutaneously, 

Reading fifteen minutes later: 60 mms. of bile. (At expiration, 
cystic duct occluded.) 

Experiment 8. July 26, 1923. Young male dog (3395), weighing 
15 kilos. The fundus of the gall-bladder was stripped away from 
the liver and the cystic duct ligated. 


TABLE E. 


Time Pressure 
Substance (minutes). (bile, mm.). 

Before using « » « « @& 60 to 65 
10 SO to 90 

Pilocarpin, gr. 1/12 (subcutaneously) 12 80 to 90 
| 14 70 to 75 

= 50 to 55 

i 00 (subcutaneously 
Atropin, gr. 1/100 (subcutaneously) . \ 17 65 to 70 
Adrenalin, 1 ec, 1 to 2600 (subcutaneously) ; 15 65 to 70 


Discussion. It seems that the changes in the pressure within the 
gall-bladder due to the action of its musculature are very small. 
Qualitatively these results confirm the experiments of Lieb and 
McWhorter? who, using isolated strips of the gall-bladder wall, found 
that pilocarpin increased the tonus while atropin and adrenalin 
decreased it. 


' New Orleans Med. and Surg. Sour., 1918, 71, 80. 
2 Jour. Pharm. and Exper. Therap., 1915, 7, 83. 
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Reciprocal or Contrary Innervation. In Experiments 3, 4, 5, 7 
and 8, the effect of drugs acting either on the gall-bladder or the 
sphincter of Oddi was studied. Apparently, pilocarpin increases 
while atropin decreases the tonus of both. It seemed desirable 
to attempt a study of the simultaneous variations in the tonus of 
both gall-bladder and sphincter. 

Experiment 9. May 18, 1923. Young male dog (3348), weighing 
9 kilos; ether anesthesia. A cannula was placed in the common 
duct as in Experiment 3 and the duodenum opened. The fundus 
of the gall-bladder was stripped from the liver and the manometer 
was inserted as in Experiment 7. The cystic duct was carefully 
ligated avoiding the cystic artery. Pilocarpin and atropin were 
injected successively, and simultaneous observations on sphincter 
and gall-bladder tonus were made. 


TABLE F., 
Pressure 


Time Gall-bladder Sphincter 
Substance minutes) bile, mm saline, mm.) 


Without drugs 20 25 to 30 


° 20 to 25 


Pilocarpin, gr. 1/12 7 
(subcutaneously 8 


10 


Atropin, gr. 1/100 (subcutaneously) ; 5 10 to 15 
10 to 15 
20 110 to 120 


Experiment 10. June 11, 1923. Young female dog (3384), 
weighing 8 kilos. Procedure as in preceding experiment. Mag- 
nesium sulphate applied in the duodenum over the papilla of Vater. 


TABLE G. 


Pressure 


lime Gall-bladder Sphincter 


Substance. minutes) bile, mm saline, mm 


Without drugs 15 20 to 25 110 
20 100 


100 
Magnesium sulphate (25 per cent 20 on 


25 110 


Experiment 11. May 16, 1923. Young male dog (3346), weigh- 
ing 13 kilos; without anesthesia. Atropin gr. ;}, given sub- 
cutaneously; ten minutes later adrenalin (1 cc. of 1 to 2600) given 
subcutaneously. Under ether anesthesia, the abdominal cavity 
was opened at once. The gall-bladder was found normally distended 
with 15 ce. of dark viscid bile. The duodenum did not contain any 
bile similiar to that found in the gall-bladder. 


110 
135 
25 to 30 110 
| 30 120 
l 40) 115 
15 110 
14 
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Discussion. It may be concluded from these experiments that 
atropin decreases and pilocarpin increases simultaneously the tonus 
of both structures. Magnesium sulphate decreased the tonus of 
the sphincter without affecting the tonus of the gall-bladder. 

In the qualitative experiment (Experiment 11) performed to study 
opposing innervation, after atropin (to relax the sphincter), adrena- 
lin (theoretically to contract the gall-bladder?) did not effect an 
expulsion of the gall-bladder content. * 

The Intra-abdominal Pressure. Haxperiment 12. Young male dog 
(3257), weighing 7 kilos, ether anesthesia. The cystic duct was 
ligated. A cannula was placed in the gall-bladder and a cannula 
in the common duct and both connected with calibrated upright 
manometers. The abdominal wall wound was closed tightly about 
them. The variation with respiration was observed in the column 
of bile. The depth and force of the respiration was altered by the 
degree of anesthesia and by pressure exerted manually on the 
abdomen or lower thorax. 

TABLE H. 


Gall-bladder Common duct. 

(bile, mm.). (bile, mm.) 
Shallow respiration 40 3 
Moderate respiration . . . . . . &80to 100 6 
Forced respiration. . . . . . . 100 to 120 6 


Experiment 13. Same animal as in Experiment 3 (3323). A 
piece of rubber tubing, in imitation of the common duct, was placed 
in situ and connected with a water manometer. The fluctuations 
observed were approximately the same as above. 

Discussion. The above experiments demonstrate that there 
exists a large difference in the effect of the intra-abdominal pressure 
on the contents of the gall-bladder as compared with the effect on 
the contents of the common duct. In the latter the fluctuation 
produced by respiration is so slight as to be practically negligible. 
In the gall-bladder, however, an inspiration may cause a rise in 
pressure equivalent to three or four times the level which is normally 
maintained by the tonus of its wall. Furthermore, the pressure 
reached as a consequence of the respiratory squeeze is nearly twice 
that which was obtainable by extreme pharmacological stimulation 
such as the administration of pilocarpin (Experiments 7 and 8). 

Summary of the Experimental Results. 1. The pressure in the 
common duct is relatively low, 60 to 65 mm. of bile, and varies but 
little. 

2. Various agents (notably substances present in gastric chyme 
and magnesium sulphate) when placed on the papilla of Vater 


* It is possible that there is an opposing innervation between the sphincter of 
Oddi and the pylorus. In a single experiment in which a small rubber balloon was 
placed in the pylorus, it was observed that adrenalin raised the pressure in the 
pyloric ring. 
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lessen somewhat the tonus of the sphincter of Oddi but usually 
not more than one-fifth to one-sixth of the original figure. 

3. Of the drugs acting on the vegetative nervous system, atropin 
decreases and pilocarpin increases the tonus of both the gall-bladder 
and the sphincter of Oddi. Adrenalin decreases the tonus of the 
sphincter. 

4, The musculature of the gall-bladder displays tonus variations 
hut seems to possess little contractile power. 

5. Contrary or reciprocal innervation or action between the gall- 
bladder and the sphincter of Oddi could not be demonstrated. 

6. Increased intra-abdominal pressure, chiefly due to the inspira- 
tory phase of respiration, effects a large pressure variation within 
the gall-bladder and almost none in the common duct. 


BONE MARROW AND SPLEEN IN THE TREATMENT OF 
ANEMIA.* 


By Cuauncey D. Leake, Pu.D., 
AND 
JosepH S. Evans, M.D., 
MADISON, WIS. 


(From the Departments of Pharmacology and Clinical Medicine of the University 
of Wisconsin Medical School.) 


A CONSIDERATION of the unsatisfactory results so often encoun- 
tered in the traditional symptomatic treatment of various types of 
anemia by means of iron and arsenic led to a search for a more 
certain and reliable method of stimulating blood production. It 
has been shown by Whipple and his associates,' in a series of care- 
fully controlled experiments, that neither iron nor arsenic exerts 
any significant effect on the curve of hemoglobin regencration 
following simple anemia. In the opinion of these authors, diet is 
the most important factor in promoting hematopoiesis. Partial con- 
firmation of this work was published by Musser,? who found that 
iron was of no value in stimulating blood formation in hemorrhagic 
anemia, 

With detailed reports on their experimental studies, Hammett 
and his co-workers® have advanced claims for germanium dioxide 


* We desire to thank the following members of the staff of the Medical School for 
their hearty coéperation with us in the treatment of cases: Dr. W. 8. Middleton, 
Dr. H. K. Tenney, Jr., Dr. R. C. Blankinship, Dr. R. R. Van Valzah, and Dr. H. M. 
Kay. We wish also to acknowledge our indebtedness to the careful technical work 
of Miss E. Kandell and Miss E. Thewlis. 

A preliminary notice of this report was published in the Wisconsin Medical Journal 
in December, 1923. 
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as an efficient erythropoietic agent. Kast, Croll, and Schmitz‘ 
found this substance satisfactory in clinical practice, and Lenker® 
became enthusiastic over its effects in secondary anemia. Alexander," 
however, noted that it was inferior to arsenic and iron in pernicious 
anemia, while Minot and Sampson,’ as a result of their carefully 
conducted studies, could find no improvement in any type of 
anemic condition in which it was used. Further critical experi- 
mental investigation of germanium dioxide in animals by Bailey, 
Davidson and Bunting® has shown that the early reports on its 
erythropoietic action cannot be substantiated. Although careful 
experimentation cannot as readily dispose of iron and arsenic as 
hematopoietic agents in the face of their long and successful clinical 
use as such, one is fully justified in seeking a more efficient and rapid 
means of promoting hematopoiesis. 

As a way of approach to the problem, the following line of reason- 
ing was tentatively adopted, which may be quoted from a previous 
publication :° 


“(a) The production of red blood cells is not constant and 
maximum for existing red bone marrow, but, more in accordance 
with the general economy of nature, is regulated by the rate or 
extent of erythrocyte destruction, and a margin of reserve remains 
for the functioning of existing red bone marrow, with extension of 
the erythrogenic centers occurring only when this margin of reserve 
is exhausted under conditions of extraordinary stress; (b) the spleen, 
usually accepted as the organ chiefly concerned with the removal of 
the older erythrocytes from the circulation, elaborates, in propor- 
tion to the number of red blood cells removed, and possibly from 
them, a hormone capable of stimulating erythrocyte production; 
(c) this splenic hormone, being carried by the blood, lodges in the 
erythrogenic centers of the red bone marrow, either by means of 
an affinity of its own for them, or through the agency of a receptive 
substance in them capable of binding it, and (d) under the influence 
of this combination, and possible with the destruction of the hor- 
mone or hormones concerned in the process, the activity of the 
adult erythropoietic system is regulated.” 


We are aware that various portions of this hypothesis conflict with 
the opinions of certain authorities,!® but it is compatible with the 
schema of the “hemolytopoietic system” as outlined by Krumbhaar,"! 
and it was found to be convenient as a working theory. 
Preliminary experimentation on dogs and rabbits, with adequate 
control studies, showed that splenic and red bone marrow extracts 
were powerful erythropoietic agents, and that they were more 
effective in combination than when used separately.* The experi- 
ments indicated that these preparations acted first by increasing 
the rate of production or delivery in existing erythrogenic centers, 
and secondly by causing an extension of functioning red marrow. 
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Further experimentation on normal humans" confirmed these 
results and led to the belief that these materials when used in 
combination might prove helpful in certain types of anemia. It 
was shown that desiccated preparations were effective, and that 
they could be administered in capsule form. Not only was a marked 
rise noted in the number of circulating red blood cells (amounting 
to over 15 per cent in the case of the combined materials), but the 
hemoglobin content was also found to be considerably increased. 
Although this rise in the hemoglobin was not as rapid nor as great 
as the erythrocytic increase, it was better maintained when admin- 
istration was stopped. Since the percentage of reticulocytes 
was much higher under the influence of the combined desiccated 
marrow and spleen, increased bone marrow activity was indicated. 
The increase in the number of reticulocytes, however, was not 
sufficient to account for the increase in red blood cells, so that some 
other factor, possibly augmented resistance to hemolytic processes, 
must have been involved. It was also noted that the absolute 
number of polymorphonuclear neutrophiles was raised, that the 
blood volume did not change, and that there were not untoward 
accessory actions. 

It has been pointed out" that there is no compelling logic in the 
argument that because certain cells are formed in a special tissue, 
the latter must abound in available chemical stimulants for the 
productive activity in question. Furthermore, in view of this 
consideration, critical therapeutists have looked with doubtful 
approval on the proposals to use preparations of spleen and bone 
marrow as blood stimulants in anemia. It was stated that experi- 
ence with numerous failures of vaunted hematopoietic agents warns 
against undue early enthusiasm when some new findings is an- 
nounced. We have felt fully the force of these declarations and 
hence have subjected the experimental results to most careful 
scrutiny before undertaking clinical work. It is hardly necessary 
to indicate that the experimental studies only indirectly lend support 
to the hypothesis from which we started. 

As has been inferred, many proposals have been made to use 
preparations of bone marrow and spleen for hematopoiesis in ane- 
mia. None of these, so far as we know, were based upon critical 
experimental work. Many scattered reports have appeared on the 
empirical use of such preparations in anemic conditions, and it 
may be of interest briefly to review the more important of these. 

Red Bone Marrow. ‘The use of red bone marrow in the treatment 
of anemia is nothing new. Osler and McCrae“ pointed out that 
it has the merit of a recommendation by Galen, and, indeed, during 
the last decade of the nineteenth century it came into widespread 
clinical use, only gradually to be discarded as newer methods of 
treating anemia gained prominence, and as new technic was intro- 
duced in the administration of iron and arsenic. 
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luring this period, aside from an isolated experimental statement 
by Danilewsky and Selensky,"® the use of red bone marrow in the 
treatment of pernicious and secondary anemias rested almost 
entirely upon an empirical basis. According to Quine,"® Brown- 
Sequard and D’Arsonval in 1891 first suggested it as a remedy in 
conditions of defective hemogenesis. The first clinical paper on 
its effects appeared in 1892, by Kast and Rumpel,'’? who used it in 
pernicious anemia. Within the next few years a considerable 
number of reports were made, in which red bone marrow was des- 
cribed as a valuable agent in effecting an improvement in various 
types of anemias. Usually saline extracts of freshly obtained red 
marrow was used, although in some cases glycerin extracts were said 
to be superior. Oral administration was invariably followed. 

Four cases of chlorosis and secondary anemia successfully treated 
with fresh beef marrow saline extract were reported by’ Mann." 
Impetus to its use was given by the Edinburgh pharmacologist 
Fraser,'® when he presented a case of pernicious anemia greatly 
improved after a prolonged course of marrow treatment supple- 
mented with iron, arsenic and salol. Billings?® made an excellent 
study of its effects in 2 typical chloro-anemia cases, and in 2 
patients suffering from grave pernicious anemia. He favored its 
use in chlorosis as a result of the great improvement in his 2 cases, 
in which the erythrocytes increased by a million cells within a 
month, and in which the hemoglobin percentage rose markedly, 
but not in proportion to the increase in red cells. In the cases of 
pernicious anemia, however, he noted an initial rise in erythrocytes 
and hemoglobin, followed by a gradual decline, and he cautioned 
against its use in this condition, pointing out that claims for improve- 
ment following the administration of red marrow in pernicious 
anemia must be carefully weighed in view of the difficulty of accurate 
diagnosis. An instance of this character was Danforth’s report”! 
of the cure, by marrow and arsenic, of a case of apparent pernicious 
anemia, which eventually was shown to be malaria, and which ended 
fatally. Hamilton’s paper,” in which announcement was made of 
the prompt cure of 21 cases of severe anemia by glycerin bone- 
marrow extract can only be construed as an enthusiastic exaggera- 
tion. A report was made by Aleksieyeff,”* however, that bone 
marrow was an excellent blood-producing agent in various chronic 
and wasting diseases. Barrs* had 1 case of pernicious anemia in 
which red bone marrow gave great improvement after arsenic had 
done no good, even though it had been pushed to the point of 
manifesting symptoms. In another instance, however, marrow 
alone resulted in no betterment. Drummond® found some gain 
under marrow in pernicious anemia, but it was much more marked 
when supplemented with arsenic. Contrary to most findings, 
Stockman” noted that both the erythrocytes and the hemoglobin 
fell under marrow treatment in pernicious anemia. In an excellent 
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review of the situation, Hunt?’ presented 3 cases of pernicious 
anemia, in whom red bone-marrow treatment resulted in slight 
improvements in the blood picture, which compared unfavorably, 
however, with the more striking betterment observed under arsenic. 
Hunt questioned the rationality of the treatment, doubting that 
the marrow extract supplied a deficiency, since this would be 
unlikely in pernicious anemia with an hypertrophied marrow. Hunt 
intimated that it served as a stimulant to an already overstimulated 
marrow. One of the last notices of the therapeutic use of red bone 
marrow in anemia was Brunton’s®* in which he described a marked 
improvement in a case of pernicious anemia treated with marrow 
tablets. 

It may be of interest to note that a commercial preparation of 
red bone marrow—a glycerin extract of the material containing 
2 per cent protein, 0.1 lecithin, 85 per cent glycerin, and undeter- 
mined iron —was admitted to New and Non-official Remedies in 
1909,2° but was subsequently removed. 

Spleen. In contrast to red bone marrow, the therapeutic use of 
splenic extract has received but little attention from clinicians, to 
judge from the reports made, but the relation of the spleen to blood 
formation has been the subject of a great amount of experimentation 
and controversy. Not only has this study been direct in following 
hlood changes after spleen administration, as exemplified by the 
reports of Danilewsky and Selensky,'® Goldscheider and Jacob,*° 
Simon and Spillman, Brinchman,® and Downs and Eddy,* but 
most intensive investigation has been made of the problem indi- 
rectly, by a study of the effects of splenectomy on the blood picture. 
Most independent workers on the matter —Zesas,* Pugliesse,* 
Wolferth,®* Orr,? and Hitzrot,** —agree more or less with the col- 
laborated work of Austin, Krumbhaar, Musser, Pearce, and Pepper,*° 
that splenectomy in normal animals results in (a) a slight to moder- 
ate anemia lasting from four to twelve weeks; (b) a leukocytosis 
which gradually declines; (c) an increased resistance of the ery- 
throcytes to hypotonic saline. Since the anemia following splen- 
ectomy is accompanied with a diminution in the number of reticulo- 
cytes, Krumbhaar and Musser," believe that the postsplenectomy 
anemia results chiefly from lessened blood formation, due to the loss 
with the spleen of a substance which normally stimulates the red 
bone marrow. This position is opposed by Paton and Goodall," 
lreytag,” Asher,“ and Gilbert,“ but it is in accord with the fact 
that the administration of splenic extract in normal animals is 
followed eventually by an increase in the red blood cells, as found 
by Danilewsky and Selensky,* Simon and Spillman,*! Eddy,® and 
as reported previously.” ' No explanation can be made of the 
leukocytosis following splenectomy,“ but the increased resistance 
of the erythrocytes to hypotonic saline after this operation agrees 
with the observations of Bolt and Heeres*’ that the osmotic resist- 
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ance of the red blood cells is decreased by the spleen, while their 
resistance against saponin is increased by passage through this 
organ. 

From a clinical point of view the reports of Carpenter*® are of 
interest. He found splenic extract of value in treating typhoid 
fever and malaria. While he gives no figures, he states that the 
substance aids by increasing the number of leukocytes. A most 
interesting comment is made by this author to the effect that if the 
splenic extract does not produce the desired improvement, it should 
be combined with red bone marrow. The marrow extract seemed 
to activate the splenic extract in cases which did not respond to 
splenic extract alone. 

Clinical. We wish clearly to emphasize that any attempt to promote 
hematopoteses in anemic conditions vs, in general, only symptomatic 
treatment. No anemia can be considered cured unless the cause for 
it is determined and eliminated. If the attempt to improve hemato- 
poiesis is successful, the effects of the anemia may be more or less 
alleviated, but the excessive strain on the blood-producing organs is 
present, and this cannot be regarded as a healthy situation. The 
restoration of blood function to normal, however, even if only temporary, 
may make it possible to attack more successfully the fundamental cause 
of the anemia by other methods. We hold, then, that the promotion 
of hematoporesis in anemia is merely adjunctive to treatment directed 
toward the discovery and removal of the underlying cause of the condition. 

In evaluating the results of any effort to stimulate erythrocyte 
and hemoglobin formation in anemic conditions many factors must 
be considered. As pointed out by Billings,?° one must constantly 
keep in mind the difficulties of accurate diagnosis, of accurate esti- 
mation of the rate or extent of blood destruction as compared with 
blood regeneration and of estimating the capacity of an individual 
to regenerate blood. Moreover, the chronicity of the anemic 
condition and changes in the metabolic functions of the patient 
during the course of treatment greatly modify the objective criteria 
which should be used as a basis of judgment. One must seek 
rigorously to exclude the possibility of spontaneous improvement 
under the influence of factors not related to the treatment employed. 
Only long experience and a large series of carefully kept records, 
hard to obtain in ambulatory cases, can overcome the difficulty of 
comparing accurately.the treatment in question with other forms of 
treatment in the same individual or in different patients. Finally, to 
emphasize the obvious, it is necessary to use the same instruments 
and technic throughout, and to maintain adequate control over the 
factors modifying blood concentration and distribution, and over 
whatever else may influence the blood picture. 

In our clinical work on the symptomatic treatment of anemia by 
desiccated red bone marrow and spleen, we have followed 102 cases. 
Of this number, 65 are included in the present report as being satis- 
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factory with regard to the various factors mentioned above. The 
omission of 37 cases from this report does not in any way hide our 
failures since all these 37 patients showed improvement during 
the course of the treatment. They are not considered satisfactory 
for inclusion here because the possibility of spontaneous remission 
unrelated to the treatment cannot be excluded from 12, while in 4 
the treatment was complicated by the use of other methods, and in 
the remaining 21, although improvement was noted in the records 
obtained, the data are not satisfactory because of failure on the 
part of the patients to return for final examination or for other 
reasons. All our unsuccessful cases are therefore included in those 
here reported although in 2 of these a case of anemia secondary to 
malignant endocarditis and one secondary to chronic tuberculosis, 
the records are far from satisfactory. 

The desiccated spleen and red bone marrow powders, obtained 
through the courtesy of the Wilson Laboratories, were combined 
in equal proportions by weight, and were administered in 0.3 gm. 
(5 gr.) capsules, three times daily, before meals, with plenty of 
water. With improvement of the blood picture this dosage was 
diminished at first to 2 capsules and then to 1 capsule daily, the 
administration being withdrawn as soon as the erythrocyte and 
hemoglobin content of the blood remained constant. 


TABLE I.—SUMMARY OF CASES. 


Number Markedly Moderately Slightly Not 
Diagnosis. of cases. improved. improved improved improved 
Pernicious anemia . 2 2 
Secondary anemia, cause 
unknown ; . 1d 4 8 3 
Secondary anemia, cause 
known 48 13 22 8 5 
Total 65 17 30 ll 7 


As may be seen from Table I, we have divided our 65 cases into 
classes on the basis of diagnosis: (1) Primary progressive per- 
nicious anemia, in whom not only were all the classical symptoms 
present, but in whom the disease ran a rapidly fatal course, with 
evidence of marked marrow injury, and without indicating an ability 
to regenerate normal blood; (2) secondary anemia without known 
cause, in whom the blood picture and symptoms varied from those 
usually associated with grave primary anemias to those generally 
considered indicative of mild chloro-anemia, but in whom the 
condition was more or less chronic, without a rapidly developing 
downward course, and in whom there was evidence of a substantial 
ability for normal blood regeneration; and (3) secondary anemia 
with known cause, in whom the blood picture and symptoms varied 
markedly, but which were usually those associated with chloro- 
anemia, and which seemed to depend greatly upon the gravity of 
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the underlying cause. We included 2 cases of what clinically 
appeared to be true chlorosis in this group, because, although the 
real cause is not clearly understood, it is certainly associated with 
faulty iron metabolism. 

Clinically one sees wide variations in the blood picture and 
symptoms of the anemic individual. At times one may find a 
decrease due to such determinable causes as acute nasal infections, 
or digestive disturbances, but in some cases the cause cannot be 
determined. On the other hand, remissions may occur due to 
relief from the underlying cause, which may be spontaneous or 
due to remedial measures. This is especially true in those individ- 
uals with a cell and hemoglobin count around the lowest level of 
what may be considered normal values. A spontaneous remission 
occurring during treatment may therefore be mistaken for a real 
improvement due to the therapeutic agent. It was possible, how- 
ever, to follow 10 of our cases over a period of two years, on the 
average, with careful clinical records before treatment with desic- 
cated spleen and marrow was instituted. During this period these 
patients received many kinds of treatment, including administra- 
tions of iron and arsenic by various routes, without any significant 
or rapid change in the general level of their hemoglobin and cell 
count. We feel, since this level in these cases rose markedly upon 
the administration of desiccated spleen and marrow, and since the 
general improvement has been maintained, that we are justified 
in believing the change to be due to the treatment employed. The 
only comparison between desiccated marrow and spleen on the one 
hand, and iron and arsenic on the other, as hematopoietic agents, 
that we have felt it fair to make is in these same 10 cases. 

In accurate hemoglobin and blood-cell determinations, the clini- 
cian has objective criteria for the study of anemia that are excellent 
in every respect if only the factors which may modify them are 
constantly kept in mind. In the majority of our cases the blood 
was drawn from both the finger tips and the ear lobes for simultan- 
eous duplicate determinations. By this method, we believe we had 
a fair control on blood distribution insofar as local conditions in 
the capillary circulation were concerned. In 4 of our hospital cases 
we used blood which had been drawn from the median basilic vein 
for other purposes. Since the experimental work had indicated 
that marrow and spleen extracts do not have any significant effect 
on blood volume, we made no such determinations in the clinical 
cases, but rather insisted that our patients receive a large fluid 
intake. Blood was drawn from the patients in all cases at approxi- 
mately the same hour of the day. 

The duplicate blood-cell determinations were made with American 
standard hemocytometers and Levy counting chambers certified 
by the Bureau of Standards, while the hemoglobin determinations 
were made in duplicate using the Fleishel-Miescher hemometer, or 
Dare’s hemoglobinometer. 
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In reporting the progress of our cases, we have used objective 
criteria only. Reliance was placed chiefly on the blood picture. 
If the hemoglobin percentage did not improve by five points, nor the 
erythrocyte count by 250,000 cells, the case was classified as showing 
‘no improvement.” An increase in the hemoglobin percentage between 
five and ten points, and in the red blood cell count between 250,000 and 
500,000 cells, placed the case in the “slightly improved” class. If 
the hemoglobin percentage rose from ten to fifteen points, and the ery- 
throcyte count from 500,000 to 1,000,000 cells, the case was noted as 
“moderately improved.” An increase in a patient of over fifteen 
points in the hemoglobin percentage, and over 1,000;000 cells in the 
red cell count, was considered ‘‘markedly improved.” Objective 
symptomatic criteria, such as dyspnea, cardiac thrills, edema, pallor, 
paraesthesia, and the like, noted especially in the more severe cases, 
were relieved in all patients as the blood picture improved. We 
have, furthermore, included in our cases which showed improve- 
ment only those in whom it was maintained or bettered as long 
as the administration of the desiccated spleen and marrow was 
continued. 

We had 2 cases in which postmortem findings confirmed the 
diagnosis of primary progressive pernicious anemia. Neither of 
these showed any improvement in the blood picture under the 
influence of treatment with desiccated spleen and marrow. In 
fact, it seemed that the stimulus given the blood forming organs 
by this preparation was detrimental, in that it led to more rapid 
exhaustion, since the temporary improvement in the hemoglobin 
and erythrocyte count was followed by a sudden drop. It is 
difficult to diagnose between essential anemia of the progressive 
pernicious type in which the blood forming organs seem definitely 
to be injured, and grave secondary anemia of unknown cause in 
which the blood making functions appear to be inhibited or unable 
to meet the demands upon them rather than permanently damaged. 
In the treatment with marrow and spleen of the progressive per- 
nicious type there has been a drop in the blood picture after an 
initial rise, while in the grave secondary anemias no such drop has 
taken place. The type of reaction, therefore, has been considered 
of diagnostic value, the preparation being discontinued whenever 
it failed to produce a positive response. 

It may be of interest briefly to present an abridged case history 
of one of these patients suffering from primary progressive pernicious 
anemia. 


CasE Report. The patient, a man, aged fifty-six years, was 
admitted to the Bradley Memorial Hospital on March 12, 1923, 
complaining of weakness upon exertion, shortness of breath and 
swelling in the abdominal region. These symptoms with tingling 
of the extremities and intermittent attacks of diarrhea, had been 
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present more or less constantly for the past two years. Upon 
examination he showed all the characteristic symptoms of pernicious 
anemia, including stomatitis, dyspnea, ascites, paresthesia of the 
extremities, cardiac thrills, capillary pulse, lemon-yellow pallor, 
and characteristic blood picture. The patient refused transfusion 
because of religious scruples. Treatment with desiccated marrow 
and spleen was instituted on March 13, with dietary and general 
hygienic regulations. A table showing the changes in the blood 
picture as treatment was conducted as follows: 


Hemoglobin 
Date. Erythrocytes. Leukocytes. per cent. 
March 12, 1923 ee) 930,000 6500 25 
March 13, 1923 ae ene 900,000 6600 25 
March 14, 1923 . 1,850,000 6200 32 
March 15, 1923 bre as 760,000 4400 23 
March 16, 1923 oe 870,000 4600 28 
March 17, 1923 ar ee 950,000 4200 30 
March 18, 1923 . «. « 1,800,000 7200 31 
March 19, 1923 . . 1,020,000 6800 28 


Treatment with desiccated spleen and marrow was discontinued 
on March 19. The blood picture continued to fall. Intramuscular 
injections of arsenic and iron failed to give any improvement at 
all, and on April 3, the patient died. A postmortem examination 
by Dr. C. H. Bunting confirmed the diagnosis of primary progressive 
pernicious anemia. 

The other case ran a more prolonged course, but presented essen- 
tially the same features insofar as the blood picture was concerned 
when under treatment with desiccated spleen and marrow. 

Secondary anemias without known cause are rather frequently 
encountered. In some cases the condition is progressive and may 
become grave. Careful search in such cases may often reveal a 
hidden focus of infection, the removal of which will clear the situ- 
ation. In other cases, however, the condition is chronic and holds 
a stationary course. In these patients a history of severe infection 
or disorder in years past may be elicited, and it may be supposed 
that the blood-forming organs have never recovered normal activity 
from the strain placed upon them during that crisis. In such 
patients the use of desiccated spleen and marrow has been found 
to bring about moderate to marked improvement, where long con- 
tinued treatment with iron and arsenic had been without signifi- 
cant effect. Of the 15 cases of secondary anemia without known 
cause which we have included in this study, 5 were of the active 
progressive type, probably due to some hidden focus of infection. 
Of these 5 patients, 3 were slightly improved under the influence of 
desiccated marrow and spleen, and 2 were markedly improved. 
The remaining 10 of this general class were cases of long continued 
chronic anemia, the cause of which had probably disappeared years 
previously. Of these cases, 2 showed a marked improvement, and 
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S a moderate improvement under treatment with marrow and 
spleen. 

A greatly abridged case report of 1 of these patients, briefly pre- 
sented, may be of interest: 


The patient, a married woman, aged sixty-one years, first came 
under observation at the University Clinic in 1919. At that time 
she complained of shortness of breath and weakness upon exertion. 
Careful physical examination revealed nothing significant. Her 
hlood picture at that time was 55 per cent hemoglobin, 3,136,000 
erythrocytes, and 7300 leukocytes. Treatment by means of intra- 
muscular injections of iron and arsenic was begun, and continued 
at intervals for three years, during which time her blood picture 
slowly improved until in June, 1922, it reached 65 per cent hemo- 
globin, 3,510,000 erythrocytes, and 7080 leukocytes. Irregular 
administrations of iron and arsenic were continued for over a year, 
the last being October 12, 1923. On October 19, 1923, her blood 
picture was 65 per cent hemoglobin, 3,390,000 erythrocytes, and 
(400 leukocytes. On this date treatment with desiccated spleen and 
marrow was instituted, and the course of her blood picture may be 


seen in the following table: 
Hemoglobin 


Date. Erythrocytes. Leukocytes per cent. 
Oct. 19,1923 . ‘ . . 3,390,000 6400 65 
Nov. 9, 1923 4,408,000 8400 75 
Nov. 26, 1923 4,300,000 8400 78 
Dec. 12,1923 ... 4,200,000 8100 82 


On December 12, 1923, the administration of desiccated spleen 
and marrow was reduced to one capsule daily. On January 10, 
1924, the blood picture was 80 per cent hemoglobin, 4,680,000 
erythrocytes, and 6000 leukocytes. Administration was dis- 
continued, and on February 11, 1924 the blood picture was SO per 
cent hemoglobin, 4,110,000 erythrocytes and 6700 leukocytes, since 
then the patient has not been seen. 

In Table II may be found a summary of the cases of secondary 
anemia with known cause which we have included in this report. 
Marked improvements were most consistently noted in patients 
suffering from menorrhagic anemia, and in the dietary anemias of 
infants. ‘Two of the cases of menorrhagic anemia had run a chronic 
course for many years without relief of the anemic symptoms by 
means of treatment with iron and arsenic or dietary regulation. 
These two cases showed marked improvement in the blood picture 
and in clinical symptoms when treatment with desiccated spleen 
and marrow was instituted. 

Some of the most remarkable results obtained by us in this study 
were in cases of grave anemias secondary to acute pyogenic infec- 
tions. The sharp arrest of the downward course of the blood pic- 
ture, its consequent rapid improvement, and the general better- 
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TABLE IIl.—SUMMARY OF CASES OF SECONDARY ANEMIA WITH KNOWN 


CAUSE. 
Number Markedly Moderately  Slightlv Not 
Diagnosis. of cases. improved. improved. improved. improved. 

Chronic arthritis . 7 6 1 
Menorrhagic 3 4 3 
Chronic tuberculosis .. 6 2 1 1 2 
Dietary anemia of infants 5 4 1 
Pyelitie ..... =. 2 2 
Streptococcemia 2 2 
Chlorosis 2 1 1 


Severe Dental and Nasal 
infection 

Malignant endocarditis 

Chronic endocarditis; hemo- 
lytic jaundice 

Lung abscess 

Subacute cholecystitis . 

Chronic salpingitis . 

Multiple osteomyelitis 

Chronic valvulitis 

Chronic sinusitis 

Cheilitis exfoliativa 

Chronic eczema 

Gastric carcinoma . ; 

Postoperative menopause . 
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t 


8 


rs 
| 
to 


Total 


ment in the condition of the patient upon the administration of 
marrow and spleen were striking. A brief presentation of a case 
in question follows: 


A University medical student, aged twenty-three years, was 
admitted to the University Infirmary on March 8, 1923, complaining 
of a sore throat. Examination revealed nothing significant except 
a deeply congested and swollen uvula. The patient stated that 
he suffered more or less chronically with sore throat. He was 
placed in bed and symptomatic treatment of the throat was under- 
taken. Rapid improvement took place, and the patient was to be 
discharged on the morning of the 16th. At 5:00 a.M. the patient 
called and complained of weakness and rapid heart-rate. The 
pulse was 160, with systolic pressure of 110 and diastolic pressure 
SO. ‘There was no cardiac enlargement. On March 18 there was 
definite cardiac enlargement, with a soft systolic murmur, and 
continuation of the foetal rhythm. The cervical lymph glands 
were tender and slightly enlarged. On March 23, with subsidence 
of the cardiac invelvement, an inflammatory condition of the right 
ankle was noted. On March 23 a positive blood culture was ob- 
tained, the organism being Streptococcus buccalis (viridans). On 
March 25 pretibial edema was noted on the left leg, with tenderness 
in both legs below the knees. Roentgen-ray examination revealed 
nothing significant. On April 5 the right ankle was drained; a 
green producing streptococcus corresponding in its cultural char- 
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acteristics to Streptococcus buccalis, being isolated from the pus. 
By April 11 both knees were involved along with the ankles. 
Drainage was instituted but the patient was weak and reacted 
acutely to pain. 

The course of the blood picture of this patient before symp- 
tomatic treatment with desiccated spleen and marrow was begun, 


follows: 
Hemoglobin 
Date. Erythrocytes. Leukocytes. per cent. 


Mar. 17, 1923 « 38,910,000 34,000 84 
May 9, 1923 . . . 2,860,000 24,200 63 
May 11,1923 . . . 2,610,000 17,400 . 60 


Treatment was instituted on May 12, the patient having become 
very weak. The subsequent course of the blood picture with 
continued treatment follows: 


Hemoglobin 
Date Erythrocytes. Leukocytes per cent. 
May 16,1923. . 3,810,000 14,200 81 
May 18,1923. . 3,840,000 15,400 84 
May 22,1923 . . . 4,010,000 12,600 90 
June 6, 1923 « 4,490,000 11,300 90 


Treatment with marrow and spleen was discontinued on June 6. 
The blood culture was negative May 22, the patient felt much 
stronger and was up daily in a wheel chair. Rapid improvement 
continued, the drainage wounds healed satisfactorily, and the 


patient was discharged July 7, 1923, with a blood picture of 92 per 
cent hemoglobin, 4,990,000 erythrocytes, and 10,800 leukocytes. 


Of course, the drainage was the main factor of this case. The very 
rapid improvement in the blood picture in four days, however, and 
the maintenance of that improvement during the period of con- 
tinued drainage, with evidence of varying degrees of toxin absorp- 
tion as shown by the persistence of a remittent and intermittent 
temperature curve, was most significant of direct stimulation of 
hematopoiesis by the therapeutic measures employed. This rapid 
increase in blood formation, we believe, was a factor in this young 
man’s recovery from pyemia. 

In a somewhat similar case of streptococcemia quite as pro- 
nounced an improvement was noted following the use of desiccated 
spleen and marrow at a time when the blood picture was steadil) 
falling. 

In the dietary anemias of infants, our results were encouraging. 
The combined materials were administered in these cases as filtered 
saline broths in amounts appropriate to the age of the child. In 
these cases the red cell count rose rapidly and immediately, while 
the hemoglobin increased more slowly. These infants were all 
less than one year of age. An illustrative case follows: 
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A male infant, aged five months, was brought to the University 
Clinic on May 19, 1923. He was pale, emaciated and underweight. 
He had been bottle-fed since birth on a diet inadequate for his needs. 
His blood picture was 53 per cent hemoglobin, 2,908,000 erythro- 
cytes, and 6700 leukocytes. Treatment with spleen and marrow 
broth was begun at once and continued until June 1. By this time 
arrangements had been made for the adequate regulation of diet 
and for daily exposure to sunlight. 

The course of his blood picture while under observation follows: 


Hemoglobin 


Date. Erythrocytes. Leukocytes. per cent. 
May 19, 1923 . . 2,908,000 6,720 53 
May 23, 1923 : 4,460,000 9,600 60 
June 1, 1928 . 4,510,000 11,200 65 
June 4, 1923 4,208,000 10,000 62 
July 8, 1923 » » 45810800 9,400 76 


Similar improvements were noted in the other cases. 

In the rest of our secondary anemias with known cause it may be 
seen that only moderate improvement occurred in the long-standing 
chronic conditions, while in the cases of endocarditis, one malignant, 
and the other chronic with hemolytic jaundice, no improvement at 
all was noted. 

Discussion. We feel that desiccated spleen and red bone marrow 
constitutes a valuable addition to the armamentarium of the physi- 
cian in the symptomatic treatment of secondary anemia. It rests 
upon fair experimental evidence and upon sound, though as yet 
insufficient, clinical results. Careful critical investigation of its 
action is forthcoming from independent sources. From reports 
reaching us from those therapeutists whom we have asked to coép- 
erate with us in testing its clinical value, our results have had a 
certain amount of confirmation. 

The use of desiccated spleen and red bone marrow in the symp- 
tomatic treatment of secondary anemia presents many advantages 
over the more traditional use of iron and arsenic. It lacks the 
dangers of the toxicity of arsenic, and it avoids the gastro-enteric 
actions of iron. It is as effective by mouth as by other routes, and 
the pain, expense, and technical requirements of the intramuscular 
or hypodermic injections of iron and arsenic, methods preferred 
because of the surety of absorption, are avoided. Furthermore, it 
seems to be much more rapid in its influence upon the blood picture, 
and is certainly as effective. From the subjective symptoms of 
our patients, and from objective improvements noted, we believe 
that it has a general therapeutic value in anemia at least equal to 
that of iron and arsenic. 

The possibility that desiccated spleen and marrow are effective 
in promoting hematopoiesis because of their iron and lecithin 
contents cannot be denied. This was considered the basis of their 
action by Danilewsky and Selensky," and later by the Council 
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on Pharmacy and Chemistry of the American Medical Association 
when a glycerin extract of red bone marrow was admitted to New 
and Non-official Remedies.2* We have determined the iron con- 
tent of the combined desiccated preparation to be between 2.5 and 
3 mg. per gm., using the colorimetric method of Wong.** Accord- 
ing to Sherman,®° this would represent about one-tenth of the daily 
iron intake on an average diet. The lecithin content of the com- 
bined desiccated preparation is one-third of egg yolk on the average, 
or about 30 mg. per gm. Whether these small amounts of iron 
and lecithin can so profoundly alter the blood picture of normal or 
anemic humans is a matter of conjecture. ~ 

In the preparation of these materials, the spleen is freed from 
connective tissue and fat before desiccation and powdering. ‘The 
marrow is obtained from the short ribs of calves, and is dried and 
powdered after being only partially separated from calcium and fat 
by gross mechanical means. The calcium content of the desiccated 
marrow is between 20 and 30 per cent. 

We realize that the results of treatment by desiccated spleen and 
marrow in 65 cases of anemia is not enough to serve as the basis 
for decisive conclusions, but it is felt that the results are sufficient 
encouraging toe warrant further careful and critical trial of this 
method of promoting hematopoiesis in secondary anemia. It is 
hardly necessary to indicate that this mode of treatment in anemia 
does not in any manner encroach upon the field of usefulness of 
transfusion in an emergency or acutely grave condition. 

Clinical and experimental observations indicate that the combined 
preparation of spleen and red bone marrow stimulates cell pro- 
duction, and possibly increases cell resistance. If this assumption 
is correct, then it is indicated whenever the blood-making function 
are inhibited or are below the requirements of normal conditions, 
or whenever there is excessive erythrocyte destruction as in acute 
or chronic infections. 

Summary. A review of the partially successful empirical use of 
marrow and spleen as hematopoietic agents justified an experimental 
investigation of these materials, in which it was demonstrated 
normal animals and humans that they were more efficient in pro- 
moting hematopoiesis in combination than separately. 

Desiccated spleen and red bone marrow combined in equal pro- 
portions by weight and administered in 0.3 gm. (5 gr.) capsules, has 
been found beneficial in the symptomatic treatment of secondary 
anemia, and presents many advantages over iron and arsenic. 

In this report, 65 cases of various types of anemia are presented, 

which the action of desiccated spleen and marrow has been 
carefully followed. Of these 65 cases, 47 were moderately to mark- 
edly improved with respect to the blood picture and other objective 
criteria, while 18 showed slight or no improvement. Among these 
latter are 2 cases of progressive pernicious anemia, the only cases of 
this class studied by us. 
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Desiceated spleen and red bone marrow may afford a valuable 
addition to the armamentarium of the physician in the symptomatic 
treatment of secondary anemia, and may be of diagnostic value in 
the differential diagnosis between progressive pernicious anemia and 
grave secondary anemia. The results thus far seem sufficiently 
encouraging to warrant further careful and critical trial of this 
method of promoting hematopoiesis. 
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SPLENIC ANEMIA: REPORT OF A CASE IN A LATE STAGE 
CURED BY SPLENECTOMY. * 
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Tue spleen, found in almost all vertebrates, is one of the chief 
parts of the lymphatic system. In mammals the spleen is situated 
in the upper left abdomen; in some of the lower vertebrates it is 
found in other abdominal regions. In sharks the splenic tissue is 
found in a number of small masses within the abdomen. 

Physiology. The normal physiology of the spleen, or its associated 
functions with other organs and tissues is not clearly understood, 
but we know that its function is not essential to maintain the life 
of the organism, as its removal does not cause death. It is a pas- 
sively elastic and contractile organ, depending on the amount of 
blood passing through it. The blood supply is from the splenic 
artery and the volume of blood which passes into the spleen at the 
hilum from the several branches of the splenic artery is very great. 
From the blood which passes through it, toxic substances, bacteria, 
parasites and disintegrated red-blood cells are removed by the 
spleen. Phagocytic leukocytes may or may not destroy bacteria 
and parasites within the spleen. Disintegrated cells, pigment from 
erythrocytes and toxic substances are carried through the splenic 
and portal veins to the liver. Here they are further acted upon and 
eliminated. By a study of the pathological and physiological 
changes found in diseases of the spleen and the blood, the associated 
function of the spleen with the liver, bone marrow, and blood has 
been confirmed. 

Regeneration of Blood Cells in the Spleen. The primitive red and 
white corpuscles are nucleated. In vertebrates below mammals, 
the nucleus in the erythrocytes is found throughout the life of the 
cell and the cell is biconvex. In mammals, the erythrocyte loses 
the nucleus during fetal life and the cell becomes biconcave, but 
nucleated erythrocytes may be seen under normal conditions in the 
marrow of bones, in the blood of the spleen and occasionally in the 
blood of the portal vein. The erythrocyte is a cell distinctively 
characteristic of craniata. In acranial vertebrates and in inverte- 


* Presented before The Medical Society of the District of Columbia, May, 23, 1923. 
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brates all blood corpuscles are nucleated and the oxygen is carried 
by the hemoglobin within the blood serum. From the mesenchyme 
cells the hemohistoblasts develop and by their further structural 
differentiation they form the endothelial cells of the bloodvessels, 
the erythrocytes, leukocytes, blood platelets and lymphocytes. 
The part the reticulo-endothelial cells in the blood sinuses of the 
spleen play in the regeneration of the blood cells is not known, but 
in some of the diseases of the spleen many nucleated erythrocytes 
and myelocytes are found which is suggestive of active cellular 
regeneration within the spleen. ac 

Historical Data. Splenic anemia is one of the diseases in which 
changes in the liver and blood accompanying splenomegalia have 
been studied. Gretsel, who was first to report a case of splenic 
anemia, described and published a case from the clinic of Professor 
Greisinger. Greisinger had recognized clinically splenic anemia, 
which up to his time had been included in a large group of spleno- 
megalies of unknown etiology. Gretsel gives Greisinger credit for 
having used the term splenic anemia to distinguish it from other 
anemias with splenomegaly, which had hitherto been classified as 
pseudoleukemias. The next important publications are those of 
Banti who reported the clinical observations and autopsy studies 
of 3 cases, and made other contributions :o the literature on 
the disease. ‘The writings of Banti became well-known and splenic 
anemia is often called Banti’s disease, but Banti gives to Gretsel 
the credit of describing, and to Greisinger the credit of recognizing 
and naming splenic anemia. 

The original group called splenic anemia by Gretsel included what 
we now recognize as Gaucher’s disease, hemolytic jaundice, von 
Jaksch’s disease, tuberculosis of the spleen, luetic and malarial 
splenomegalies, and thrombophlebitis of the portal and splenic 
veins. These diseases have been eliminated from the original group 
because clinical and laboratory studies have proved them to be 
entities in themselves. The splenomegalies which we now classify 
as splenic anemias are characterized by an insidious onset; chronicity 
over a period of years, with crises; a gradual hypertrophy of the 
spleen, accompanied by a secondary anemia with leukopenia, and 
occasionally, during a crisis, intermittent fever with leukocytosis; 
a tendency to hemorrhage from the mucous membranes but mostly 
from the stomach; at times attacks of epigastric pain; increase in 
the size of the liver at the beginning of the disease but contraction 
later as cirrhosis develops; and, in the terminal stage of the disease, 
jaundice. 

Etiology. When splenic anemia was described by Gretsel and 
later by Banti the term included a number of splenomegalies, the 
etiology of which was unknown. From time to time as clinical, 
pathological and etiological studies were made, certain spleno- 
megalies with splenic anemia were removed from the original group, 
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and in our present group of splenic anemias no definite cause has been 
found. It is reasonable to presuppose this present group includes 
splenomegalies due to several different causes, and that we are now 
including several distinct clinical diseases or entities. By further 
studies, we may be able to determine the etiological factors of each, 
so as to differentiate the several varieties now included. Although 
the etiology is unknown, it is considered that the disease is primarily 
in the spleen. In some cases the history would suggest as the under- 
lying cause, some metabolic derangement or faulty intestinal 
absorption, present since childhood. Banti and others considered 
it of infectious origin and the cause of those splenic anemias, in 
which the etiology has been determined, substantiates this view. 

Malaria and some other fevers of infectious origin cause enlarge- 
ment of the spleen during their course. This enlargement in some 
cases remains after the symptoms of the disease have disappeared. 
Any one of these infectious diseases which causes an enlarged spleen 
may be an etiological factor in splenic anemia. When the spleen 
is damaged and its function deranged, by an infectious disease, 
it may be susceptible to splenic anemia, whatever the cause may be. 

Symptoms. Banti describes splenic anemia as “a disease charac- 
terized by a gradual progressive oligemia of unknown cause, which 
gives place to marked disturbance of all organic functions, to edema, 
hemorrhage, intermittent fever; followed almost always by death; 
accompanied by a conspicuous tumefaction of the spleen and very 
often of the liver, the tumefaction independent of any previous mor- 
bid state and not accompanied by leukemic change in the blood. 
Briefly, splenic anemia is a progressive idiopathic hypertrophy of 
the spleen and frequently of the liver, without leukemia.’”’ He 
divided the progress of the disease into three stages: (1) Gradual 
enlargement of the spleen with secondary anemia; (2) hypertrophy 
of the liver with diminution in the amount of urine; and (3) reduc- 
tion in the size of the liver, and ascites. 

In our present group we consider splenic anemia to be a disease 
of early adult life, which may have been present for a number of 
years, but owing to its insidious onset unrecognized until the promi- 
nent symptoms became manifest. It is a chronic disease, progres- 
sing over a period of years. Early in the disease the spleen begins 
to enlarge, the enlargement being huge in many instances. The 
hypertrophy is gradual. Accompanying the hypertrophy of the 
spleen there is a secondary anemia with leukopenia. The erythro- 
cytes number about 2,000,000 to 3,000,000 per c.mm., the leukocytes 
about 4000 to 5000 and hemoglobin about 50 per cent. Following 
the hypertrophy of the spleen there is an increase and later a reduc- 
tion in the size of the liver. With the increase in the size of the liver, 
the amount of urine is reduced, and as the liver contracts the diminu- 
tion is even more marked and there is an accompanying ascites. 
In the course of the disease there are crises, during which there may 
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be epigastric pain and hemorrhage which may be slight, or enormous 
in amount and sufficient to cause death. Most of the bleeding is 
from the stomach, but it may be from other parts of the gastro- 
intestinal tract, or from the nose, kidneys and bladder, or there may 
be purpura. During a crisis there is intermittent fever, with 
leukocytosis. Late in the disease there is jaundice, the degree of 
which is dependent upon the damage to the liver. Beginning with 
the enlargement of the liver there is a gradual reduction in the 
amount of urine, with a marked diminution toward the terminal 
stage. The urine is high-colored and contains albumin and numerous 
casts. 

Treatment. The recognized treatment of splenic anemia today is 
the administration of iron, transfusion and splenectomy. The 
administration of iron, either by mouth or subcutaneously, is of 
great value when the hemoglobin is lowered by the destruction of 
the erythrocytes or hemorrhage. Transfusion is a recent form of 
treatment and is an adjunct to the surgical treatment. Splenectomy 
for splenic anemia has been performed since the publications of 
Gretsel and Banti stimulated interest in this disease. Splenectomy 
had been performed before this time, and some of the earliest 
recorded cases of splenectomy might have been on cases of splenic 
anemia. Surgery of the spleen dates back to the Sixteenth Century. 
Splenectomy has been accredited by some authors to Zaccarelli 
in 1549 and to Ferrerius in 1711, but for lack of sufficient data these 
instances have not been accepted as authoritative. The earliest 
authentically reported cases of splenectomy are those of Quitten- 
baum of Rostock, in 1829, Kuchler of Dermstadt in 1855, and 
Spencer Wells of London in 1866. In each instance the patient died 
within a few hours following operation. In 1867 Pean did a success- 
ful splenectomy, from which the patient recovered. Collier's 
table, reporting 29 cases of splenectomy, covering a period from 
1549 to 1881, shows a mortality rate of 72.4 per cent. Vanvert’s 
thesis of 1897 gives a mortality rate of 37.9 per cent, recording 274 
cases with 104 deaths. Mortality has since been reduced in splen- 
ectomy by proper selection of cases and employment of modern 
surgical technic. Giffin in 1921, in a series of 71 splenectomies for 
splenic anemia, reported only 9 deaths, a mortality rate of 12.6 per 
cent. The most favorable cases for splenectomy are those in which 
the spleen is only slightly enlarged, where only a moderate degree of 
secondary anemia exists, and where there has been no marked 
damage to the liver and other tissues. However, splenectomy has 
been done late in the disease, with favorable results, in cases which 
at first appeared hopeless. Lewis and Sweetzer have each reported 
a case of splenic anemia in which splenectomy was done late in the 
disease, following which the patient recovered. Having recently 
had under observation a patient who presented the characteristic 
clinical picture of splenic anemia, and in whom the disease progressed 
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to the third stage, and who was successfully treated by transfusion 
and splenectomy, we think this of sufficient importance to report in 
detail. 

Case History. No. 1126.—Mr. V. B., a real estate broker, single, 
aged twenty-six years, was seen in consultation by me on January 
28, 1922. There was no family history of disease of the blood or 
spleen. The patient gave a history of having had “liver trouble’’ 
at the age of seven years; typhoid fever at the age of eight; colitis 
at the age of fifteen and again at the age of seventeen. The present 
illness began seventeen years ago and has progressed steadily. He 
has had frequent digestive upsets which were considered “ bilious 
spells,” and was always inclined to be languid and drowsy. He 
took calomel and salts at frequent intervals. His symptoms were 
attributed to malaria, though this was not definitely established, 
as there were no chills, fever, or sweats, nor was the plasmodium 
found in the blood. At the age of seventeen years an enlarged 
spleen was first observed and since that time there has been a 
slowly progressive enlargement which has been accompanied by a 
gradually increasing secondary anemia. When the patient was 
twenty years of age, he had a hemorrhage from the bladder. In 
December 1917, at the age of twenty-one, he had a hemorrhage by 
mouth and in this same month he successfully passed the physical 
examination under enlistment in the Navy. His weight upon enter- 
ing the Navy was 162 pounds. While in service in February, 1919, 
a hemorrhage by mouth occurred. On July 31, 1919, he was dis- 
charged from the Navy, his weight at this time being 196 pounds. 
At that time there was a very yellow cast to the skin and he was 
dark about the eyes. November, 1920, at the age of twenty-four 
years, he vomited a large amount of blood and passed tarry stools. 
Following this hemorrhage, blood examination on November 24, 
1920, showed erythrocytes 2,190,000, leukocytes 20,800, hemoglobin 
28 percent. One week after this hemorrhage a diagnosis of duodenal 
ulcer was made, for which he was operated upon, elsewhere, on 
November 30, 1920, a gastroenterostomy being made. An omen- 
topexy was also made on account of abdominal ascites. After 
the patient was operated upon, he improved, and was apparently in 
good condition. July 15, 1921, the erythrocytes numbered 5,500,000, 
leukocytes 7000 and the hemoglobin 80 per cent. In August, 
1921, he had two roentgen-ray treatments over the splenic area 
of five and seven minutes duration, four days apart. Following 
this the patient became apparently worse and seemed exceedingly 
weak. On August 16, 1921, the erythrocytes numbered 4,300,000, 
leukocytes 6100, hemoglobin 82 per cent. Beginning on October 4, 
1921, and continuing until October 8th, he had 11 hemorrhages. 
He bled from the mouth and rectum very profusely. On November 
29 and 30, 1921, he again bled from the mouth and rectum 
(Table I). 
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TABLE I. HEMORRHAGES. 


Age at time of Number of 


soe ) 
hemorrhage. hemorrhages. Location 


1916 

1917 

1919 

1920 

1921 

1921 

, 1921 
1921 

7, 29, 1921 


y, 30, 1921 


Bladder. 

Mouth. 

Mouth. 

Mouth and rectum (profuse). 
Mouth and rectum (profuse). 
Mouth and rectum (profuse). 
Mouth and rectum (profuse). 
Mouth and rectum (profuse). 
Mouth and rectum (profuse). 
Mouth and rectum (profuse). 


Total 


During the gastroenterostomy operation on November 30, 1920, 
2 gallons of fluid were taken from the peritoneum, and during 
the splenectomy operation on February 6, 1922, about the same 
amount was removed. From January 25, 1921 to March 16, 1922, 
the abdomen was tapped 46 times on account of abdominal ascites, 
withdrawing in all a total of 1253 gallons of ascitic fluid. With 
the amount removed at operation the total is 1293 gallons (Table I). 


TABLE II. ABDOMINAL TAPPINGS. 


Date. Amount. Date. Amount, 
Jan, 25, 1921 12 qts. July 9, 1921 . 12? qts. 
Feb. 8, 1921 July 27, 1921 
Feb. 11, 1921 as Aug. 1921 
Feb. 15, 1921 oe Aug. 1921 
Feb. 21, 1921 .™ Aug. , 1921 
March 2, 1921 14 “ Aug. , 1921 
March 9, 1921 Sept. 1921 
March 19, 1921 ; “s Sept. 1921 
March 26, 1921 K Sept. , 1921 
April 2, 1921 < a Sept. 5, 1921 
April , 1921 s.6S Oct. , 1921 
April 21, 1921 : . Nov. 1921 
May , 1921 : a Nov. 22, 1921 
May , 1921 Dec. », 1921 
May 9, 1921 Dec. 20, 1921 
May _ 26, 1921 Dec. 28, 1921 
June 2, 1921 Jan. 1922 
June 9, 1921 Jan. 1922 
June 1921 Jan. 21, 1922 
June 23, 1921 Jan. 28, 1922 
June 30, 1921 Feb. 1922 
July 1921 > “ Feb. , 1922 
July 9, 1921 ; ; : - March 16, 1922 


isis) 


oo 


Oo 


Total Number of Tappings — 46. 
Total Amount — 129} gallons — (loss at operation estimated). 
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At the consultation on January 28, 1922, a splenectomy was 
decided upon, fully realizing that the condition of the patient made 
him a poor surgical risk. 

Operation, February 6, 1922. The abdomen was opened through 
a high left rectus incision and upon exploration a moderately 
enlarged spleen was encountered. It was firmly adherent to the 
diaphragm, omentum, colon and stomach. With considerable 
difficulty the adhesions were separated and the spleen delivered 
through the abdominal incision. The pedicle was clamped, divided 
and ligated, and the spleen removed. Large hot packs were used 
to control the oozing from the under surface of the diaphragm. 
There was a large amount of ascitic fluid in the peritoneum. Explora- 
tion of the abdomen was difficult on account of numerous firm 
adhesions. The cecum could not be separated from adhesions 
holding it firmly in the right iliac fossa, and the appendix could not 
be brought into the operative field. The gall-bladder could not be 
palpated or inspected. The liver was small, hard and nodular 
and had the characteristic roughness of cirrhosis. As the spleen 
was being removed, Dr. Neuman transfused the patient with 500 cc 
of citrated blood (Table III). 


TABLE III. TRANSFUSIONS 


Date. Amount. Method. Donor Reaction 
Oct. G&G, 102). . . 650 cc Direct Brother None. 
Oct. 28,1921. . 450 ce Direct Brother None. 
Nov. 14,1921. ... 600 cc Direct Friend Fever, four days. 
Feb. G6, 10232. . . 500 ec Indirect Friend None. 
(citrate) 


Pathological Report. Weight of spleen 790 gm; it measures 
19.5 em. in length and 13 em. in width. The superior surface is 
covered with a thick yellowish fibrinous exudate which is rough and 
torn in many places. The under surface in the region of the hilum 
is a dark lavender color. The organ sectioned with resistance. 
On section the surface is a dark purplish color with numerous 
trabeculations and thickened bloodvessels. The capsule is thick- 
ened and measures 3 mm. The exudate on the capsule measures 
0.5 em. (Fig. !). 

Microscopical Examination. The capsule is markedly thickened 
and is made up of a dense fibrous tissue. Over the surface of the 
capsule there is a fibrinous exudate throughout which there are 
numerous small round cells. In all the fields studied there is a 
marked fibrosis and the trabecule are thickened. Only an occa- 
sional Malpighian body can be found and these show replacement 
with fibrous tissue (Figs. 2, 3, 4). 


HORGAN, REEVES, CLARK: SPLENIC ANEMIA 


Fic. 1 —(Case 1126.) Photograph of the superior surface of spleen, showing a 
marked perisplenitis. 


Fie. 2.—(Case 1126.) Photomicrograph of section of spleen, showing thickened 
capsule and fibrinous exudate on capsule. ‘The exudate on capsule is made up of 
dense fibrous tissue, in which there is marked hyalinized fibrosis. The capsule is 
markedly thickened and is made up of a dense fibrous tissue, in which there is an 
infiltration of small round cells. 
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Pathological Diagnosis. Chronic splenitis. 

Convalescence. For a few weeks after the operation there was a 
small amount of ascitic fluid in the abdomen, which soon ceased to 
accumulate. The convalescence was marked by bronchopneu- 
monia, cystitis and separation of the wound. The broncho- 
pneumonia and cystitis responded to treatment and the wound was 
resutured under local anesthesia. From this point convalescence 
was slow. The patient was weak and confined to his bed until 
the early part of April, when he was placed in a chair for a short 
time each day. After he was well enough to sit up, his appetite 
improved and an increase of strength was noted. 


Fig. 3.—(Case 1126.) Photomicrograph of section of spleen, showing thickening of 
the trabecule, marked increase in the fibrous tissue of the bloodvessels and fibrosis 
throughout the reticulum. The cells of the splenic pulp are made of lymphocytes, 
leukocytes and red blood cells, but are not numerous. 


He continued to do well until the latter part of May, when he 
developed pain in the lower right quadrant of his abdomen, accom- 
panied by tenderness and rigidity on pressure. There was a rise 
of temperature and nausea and vomiting. These symptoms 
became more marked and on June 2, 1922, a diagnosis of abdominal 
abscess was made, for which he was operated upon. 

Operation, June 2, 1922. Under nitrous oxide-oxygen anesthesia, 
a split muscle incision over McBurney’s point revealed a large 
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abdominal abscess, probably caused by an appendicitis, filling the 
lower right quadrant of the abdomen and the pelvis with thick 
pus. The abscess was evacuated of pus and drainage established. 
This abdominal abscess delayed convalescence considerably. 
It was not until about one month later that the patient could be 
gotten up in a chair again. After he was well enough to get up 
again his appetite improved, strength returned, and there was a 
gradual progressive improvement in his condition, so that by the 
end of the summer he was well enough to walk about a little. 


Fic. 4.—(Case 1126.) Photomicrograph of section of spleen, showing germ center, 
the central portion of which is made up of dense fibrous connective tissue which has 
contracted. There is a marked diminution of lymphoid cells. 


On the evening of September 27, the patient became nauseated 
a few hours after supper and vomited. During the night an enema 
was given, but it was not very effective. The following day the 
nausea continued and the results of an enema were unsatisfactory. 
On September 29, 1922, the patient had fecal vomiting, the abdomen 
was distended, there had been no bowel movement, and a purgative 
enema, given at that time, was returned clear. A diagnosis of 
intestinal obstruction was made, for which immediate operation 
was advised. 

Operation, September 29, 1922. The abdomen was opened through 
a low right rectus incision and exploration through it was made 
with some difficulty, on account of numerous adhesions, The 
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wall of the abdominal abscess, the upper part of which was formed 
by the terminal ileum, and omentum had contracted, producing 
several acute angulations of the ileum, which caused the obstruction. 
Part of the tissue forming the abscess wall was removed and the 
obstruction relieved by dissecting the ileum from its attachments. 
Following this operation the patient has continued to improve 
steadily. There has been a marked increase in strength, the weight 
gain has been over 80 pounds and his general condition is very good. 
On February 10, 1923, a cytological study of the blood showed ery- 
throcytes 4,700,000, leukocytes 7000 and hemoglobin 90 per cent 
(Table IV). 
TABLE IV. BLOOD COUNTS. 


Date. Hemoglobin. — 
Nov. 24, 1920 ; 28 2,190,000 20,800 
Nov. 25, 1920 ; 33 2,240,000 
Nov. 26, 1920 32 2,320,000 
Nov. 27, 1920 ‘ 31 2,190,000 
Nov. 28, 1920 : 35 2,310,000 
Nov. 29, 1920 : 38 2,620,000 
Feb. 1, 1921 ; 55 3,500,000 5600 
March 11, 1921 64 3,500,000 7600 
June 15, 1921 80 5,550,000 7000 
Aug. 16, 1921 82 4,300,000 6100 
Oct. 1, 1921 68 4,536,000 7160 
Oct. 4, 1921 60 
Oct. 24, 1921 33 1,784,000 8280 
Nov. 13, 1921 33 2,896,000 8200 
Nov. 18, 1921 75 3,430,000 7360 
Nov. 25, 1921 60 3,000,000 5440 
Dec. 7, 1921 55 2,550,000 7700 
Jan. 16, 1922 31 3,370,000 5700 
Jan. 24, 1922 50 2,980,000 41000 
Feb. 6, 1922 Splenectomy 
Feb. 7, 1922 27,000 
Aug. 21, 1922 75 3,500,000 9000 
Feb. 10, 1923 90 4,700,000 7000 


Conclusions. |. |)iseases of the spleen are uncommon and are 
often missed. In the case reported by Lewis and in this case, 
following vomiting of blood, a diagnosis of ulcer was made and a 
gastroenterostomy was done. 

2. When a patient has a gastro-intestinal hemorrhage with epigas- 
tric pain, the spleen and blood should be studied. 

3. The case of Lewis, that of Sweetzer, and the case reported 
here, demonstrate that a patient in a late stage of splenic anemia 
may be successfully splenectomized if he has had proper prepara- 
tion by medical treatment and transfusion. 

1. In the preoperative preparation, at the time of operation, and 
later, transfusion should be done as indicated, 
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5. Splenectomy should not be done in splenic anemia without 
considering the risk due to secondary anemia and damage to the 
liver and other tissues. 

6. The recovery of this case helps to strengthen the view that 
whatever the cause of splenic anemia may be, it is primarily in the 
spleen. 
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COMBINED SCLEROSIS OF THE SPINAL CORD AND CARCINOMA 
OF THE STOMACH. 


REPORT OF A CASE. 


By Joun L. Garvey, M.D., 


AND 


Louis D. Stern, M.D., 


ANN ARBOR, MICHIGAN, 


From the Departments of Neurology and Internal Medicine, University of Michigan 
Medical School.) 


Cases of combined degeneration of the spinal cord associated with 
carcinoma of the stomach and simulating pernicious anemia are 
sufficiently rare in the literature to warrant reporting. Hurst, 
commenting on a case of this type reported by Waterfield and 
Shackle,' states that he and Bell? failed to discover any record of 
an actual case of cancer of the stomach with subacute combined 
degeneration of the cord. Several writers, however, have referred 
to the possible occurrence of such an association as an alternative 
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to the more common one in Addison’s anemia. Hurst and Bell 
advance the opinion that the achlorhydria of pernicious anemia, with 
or without subacute combined degeneration of the cord, is not the 
result of any specific gastric disease, as it might ensue from a 
variety of causes; and there is no reason why cancer of the stomach 
should not be one of these. 

Case Report. An adult male, aged fifty years and a janitor by 
occupation, entered the Clinic for Neurology of the University 
Hospital, November 21, 1922, complaining of numbness and tingling 
in the hands and feet. His father had died of cancer. He had 
never married, insisted he had had no previous serious illness and 
denied venereal disease. His present illness was of rather short 
duration. About a month previous to entrance he noticed that his 
hands and feet would become swollen following heavy work, and 
shortly after this he experienced numbness and tingling in the 
extremities. These symptoms progressed and he soon found that 
he could not ride a bicycle which he had been in the habit of doing. 
He had no other complaints referable to the gastrointestinal, 
vardiovascular or nervous system. 

Examination showed that he was only fairly well nourished and 
he appeared about his actual age. He seemed mentally normal 
and of about average intelligence. There was a definite lemon- 
yellow color to the skin, and the sclere were china blue. The tongue 
was smoothed out and tremulous. The pupillary reflexes were 
somewhat slow. There were no extraocular palsies and no nystag- 
mus, and the function of the other cranial nerves was normal. 
He wore an upper plate and the few remaining teeth showed some 
caries. The right hand was somewhat puffy. The tendon reflexes 
were all present, prompt and equal. There was a marked spinal 
ataxia on the finger-to-nose test, and his gait was of the bilateral 
spastic ataxic type. Sense of motion and position was lost in the 
toes, and deep muscle sense was lost in the ankles. Vibratory sense 
was normal. The plantar reflex at this time was flexion. Both 
eyes showed early lenticular changes and the fundus was of the 
arteriosclerotic type. Examination of the heart, lungs and viscera 
of the abdominal cavity was entirely negative. Blood-pressure 
was 105/70. The urine examination was negative. The Wasser- 
mann test on the blood and spinal fluid was negative, and the spinal 
fluid was normal to other chemical and serological tests. Examin- 
ation of the blood at this time showed hemoglobin 81 per cent, red 
blood cells 3,150,000, white blood cells 5100 with a normal differ- 
ential white cell picture and no noteworthy changes in the red 
cells indicative of pernicious anemia. 

In view of the association of a combined degeneration of the 
spinal cord, an anemia and a lemon-yellow color of the skin it seemed 
reasonable to assume that this was a syndrome of rather common 
occurrence. Woltman* believes that this type of cord involvement 
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with an anemia which does not show the characteristics of the 
pernicious type is nevertheless potentially of that type; and the 
literature is quite full of reports of cases of posterolateral sclerosis 
which eventually develop the classical picture of pernicious anemia. 
Moreover, the case here presented did show one of the most char- 
acteristic blood findings of Addisonian anemia; namely, a high color 
index. The diagnosis of that disease therefore was strongly enter- 
tained. 


Low-power photomicrograph of the spinal cord, from the authors’ case, showing 
sclerosis of the type and distribution associated with pernicious anemia. (Courtesy 
of Professors Warthin and Weller.) 


Repeated blood examinations over a period of several weeks with 
the expectation of showing some significant change, revealed no 
further evidence of primary blood disturbance, although the 
anemia progressed and the hemoglobin decreased to 60 per cent. 
Gastric analysis showed absence of free hydrochloric acid and very 
low total acidity. Examination of the stool was entirely negative. 

After about six weeks in the hospital the patient began to com- 
plain of slight gastric disturbance after eating, not amounting to 
pain. He noted a feeling of fullness, which he attempted to relieve 
by induced emesis. The vomited material after a meal was exces- 
sively large in amount and contained numerous yeasts and Oppler- 
Boas bacilli, no free hydrochloric acid, no blood. Gastrointestinal 
roentgen-ray at this time revealed a permanent prepyloric defect, 
typical of gastric carcinoma. In view of the evidence of pyloric 
obstruction, operation was advised and posterior gastroenterostomy 
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was done. The surgeon noted extensive carcinoma with lymph 
gland metastases, and incidentally an apparently normal spleen 
and liver. 

Recovery from the operation was uneventful, and for a time 
there was relief from the gastric symptoms. About six weeks later, 
however, it was seen that the patient was losing weight with the 
return of vomiting and the onset of epigastric pain, which had not 
been present before. During the ensuing month he became pro- 
gressively worse in every respect. The knee and ankle reflexes 
became exaggerated and later were entirely lost, with a complete 
paralysis of the lower extremities and retention of urine. On May 
19, 1923, six months after admission to the hospital, he died. 

Autopsy Findings. The spinal cord showed marked postero- 
lateral degeneration of the type seen in pernicious anemia, more 
marked in the dorsal than in the cervical region. A diffusely 
infiltrating adenocarcinoma was found to involve the pyloric end 
of the stomach, with metastases in the peritoneum and mesenteric 
lymph nodes but with none in the cord or bone marrow. The bone 
marrow was hyperplastic. The liver and spleen showed only 
chronic passive congestion and atrophy, without malignant metas- 
tases and without any increased deposition of iron. 

Discussion. The clinical and pathological findings definitely 
established the coexistence here of combined sclerosis of the spinal 
cord and carcinoma of the stomach. The question of primary 
interest concerns the possibility of an accompanying pernicious 
anemia of which the cord lesion may be a part. If, as has been 
argued by Woltman® and others” * 5, the presence of combined scle- 
rosis with an anemia of any type is sufficient for a diagnosis of per- 
nicious anemia, then that disease is certainly not to be easily elim- 
inated in this case. Carcinoma of the stomach has been noted in 
the presence of undoubted pernicious anemia® although the signs 
and symptoms leading to such diagnoses are often to be explained 
on the basis of the cancer alone. For this reason much of the clin- 
ical data bearing on the question is useless. It is conceivable that 
the case under discussion would eventually have developed typical 
pernicious anemia had the cancer not killed him, but this involves 
the assumption that death was due primarily to the carcinoma which 
may not have been the case. Indeed, from the clinical standpoint, 
the signs of spinal cord degeneration progressed about as rapidly 
toward the termination of the case as did those of the cancer, and 
may have contributed just as much toward determining the out- 
come. 

The most important single diagnostic feature of pernicious ane- 
mia is naturally the change in the blood, and one of the most char- 
acteristic details of this change is the high color index. This 
alone, among all the special features to be expected, was found in 
this case, and there was no marked fluctuation in the blood picture 
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at any time. In view of the well established fact that uncompli- 
cated cancer of the stomach may produce this sign, no weight can 
he placed upon it as favoring the existence of a primary blood dis- 
turbance. 

The sclerosing glossitis so commonly seen in pernicious anemia, 
which was noted in this case, is not necessarily indicative of that 
disease, for it may unquestionably be encountered under other 
conditions; and every case of true Addisonian anemia does not 
always show it. While it is an undoubted aid in diagnosis, there 
is no definite reason for considering it a specific sign of any greater 
value than the achlorhydria, to which it may be closely related. 
Just as the absence of free hydrochloric acid in the stomach may be 
due to a variety of causes, notably to cancer, so the glossitis may, 
under unusual conditions, be due to other agents. As an example 
of the occasionally misleading and unusual combination of signs, 
it may be stated that the writers have recently observed a case of 
disseminated sclerosis with achlorhydria, which came to autopsy, 
and in which the cord lesions were so distributed as to give rise 
to signs which simulated closely the typical findings of combined 
sclerosis. 

The possible etiologic relationship of achlorhydria to combined 
sclerosis of the cord has been pointed out particularly by Hurst 
and Bell? and Vanderhoof.? From this point of view it is possible 
to consider the foregoing case as one primarily of cancer of the 
stomach, with the cord lesions developing as a result of the deficient 
gastric secretion. The history of the case lends some color to this 
conception because the symptoms of the spinal cord degeneration 
were of relatively short duration, and antedated the onset of 
definite gastric disturbance by only ten weeks. Moreover, the 
progress of the case indicates that both the carcinoma and the pos- 
terolateral sclerosis developed rapidly and coincidently, in such a 
way as to make it very difficult, if not impossible, to decide which 
pathological process contributed more toward determining the final 
outcome. This idea is purely theoretical, however, for combined 
sclerosis of the spinal cord has never been noted as a true compli- 
cation of gastric cancer in any of the innumerable cases of that 
disease on record, 

From the pathological standpoint, the presence or absence of 
true pernicious anemia in this case cannot be definitely determined. 
The hyperplastic bone marrow is suggestive, but far from conclu- 
sive. The hemosiderosis of various organs, particularly of the liver, 
spleen and kidneys, which has been stressed by the older writers 
as being so characteristic of pernicious anemia, is not an invariable 
finding at autopsy. Absence of it, therefore, does not eliminate the 
disease. 

The question as to whether or not pernicious anemia was present 
in the foregoing case cannot be definitely answered. The diagnosis 


852 SMITH, LEIGHTON: TREATMENT OF TETANUS 


may or may not be made according to the criteria of various com- 
petent observers. On the basis of the general diagnostic rule that 
signs and symptoms are to be explained by the simplest plausible 
diagnosis, it would seem that the presence of pernicious anemia is 
not necessary to explain the findings. While it is probably true 
that the majority of cases presenting a combined sclerosis of the 
spinal cord and an anemia will eventually show the changes found in 
pernicious anemia, it must nevertheless be borne in mind that this 
general rule will have its exceptions. In the diagnosis of any 
particular case, certain details of the examination may be found to 
assume unexpected importance and may materially alter not only 
the clinical interpretation, but the prognosis and treatment as well. 

Summary. 1. A case of combined sclerosis of the spinal cord 
and carcinoma of the stomach, with autopsy findings, is reported. 

2. The close resemblance clinically and pathologically between 
this combination of diseases and that including pernicious anemia 
is pointed out. 

3. The importance prognostically and therapeutically of deter- 
mining the etiology of an accompanying anemia in cases of com- 
bined degeneration of the spinal cord is emphasized. 
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THE TREATMENT OF TETANUS, WITH SPECIAL REFERENCE 
TO THE USE OF MAGNESIUM SULPHATE. 


By Carro.u Situ, M.D., F.A.C.S., 
PROFESSOR OF SURGBRY, 8T. LOUIS UNIVERSITY, SCHOOL OF MBDICINBE, 
AND 
W. E. Letcutron, M.D., F.A.C.S., 


PROFESSOR OF SURGERY, ST. LOUIS UNIVERSITY, SCHOOL OF MBDICINE, 
ST. LOUIS, MO. 


(From the Department of Surgery, St. Louis University, School of Medicine.) 


WHILE great advances have been made in our knowledge of teta- 
nus since the discovery of the “bacillus of earth,” by Nicolaier! 
in 1884, and the isolation of the tetanus bacillus, by Kitasato? in 
1889, and the introduction of tetanus antitoxin, by Behring and 
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Kitasato’ in 1890, nothing has been found which will overcome the 
strong combination between tetanus toxin and nerve tissue. We 
must admit that the treatment of tetanus still is prophylactic and 
symptomatic. 

The prophylactic value of antitoxin in tetanus is so evident that 
any fair-minded man should be convinced, and it is not necessary 
to produce the numerous statistical reports and experimental evi- 
dences which prove this assertion. It is true that tetanus anti- 
toxin does not always prevent the development of tetanus, but 
the prophylaxis is successful in the great majority of cases, when 
the serum is properly administered. Tetanus may develop after 
prophylactic serum according to Donati‘ as follows: 

1. Mild tetanus after a long incubation period. 
2. Local or partial tetanus. 
3. Fulminating tetanus, with a very short incubation period. 

Kuemmell’ states that a small number of individuals are so very 
susceptible to tetanus toxin that the antitoxin fails to function. 
Tulloch® points out that there are at least three different strains of 
toxic and more than one non-toxic strain of tetanus bacilli, and this 
may account for the failure of prophylactic antitoxin at times. To 
these types should be added late and recurrent tetanus. Ashhurst? 
states that the prophylactic effects of the serum disappear be- 
tween eight and ten days, so that dormant bacilli or spores may 
become active after that period, and produce typical symptoms. 
Speed’ has called attention to recurring tetanus, and reports a case 
recurring seventeen months after the original attack. Recurring 
tetanus after serum usually follows the retention of a foreign body. 
This was the condition in Speed’s case and similar cases are reported 
by Stauff,? Bungart!® and others. Vernoni!! mentions 4 cases, 
apparently cured of tetanus, in which new attacks were aroused by 
trauma or operations. Montois’ and Courtois-Suffit™ state that 
dormant spores may be awakened months after implantation. 
Kuemmell> and Courtois-Suffit* emphasize the importance of giv- 
ing tetanus antitoxin just before operation, performed after a recent 
attack of tetanus or a recent suspicious wound. Courtois-Suffit™ 
and Gessner" advise repetition of the prophylactic serum in seven 
to ten days in the presence of suppuration. Bruce® advises that 
the primary injection of prophylactic serum be followed by second- 
ary and further prophylactic doses, as long as the wound remains 
suspicious. 

While 1500 units of serum given at once, and repeated in ten 
days, generally is used, Ochsner advises ten times this dose. 
Chavasse"’ states that the prophylactic dose of serum should be in 
proportion to the gravity of the wound, and that it should be 
increased especially in the presence of a foreign body. 

It was found early that tetanus antitoxin would not cure tetanus 
after the symptoms were present, due to the firm combination of 
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the toxin with nerve tissue. It also was recognized early that 
sedatives were needed in the treatment, as it was realized that 
death was due to exhaustion, starvation or asphyxia during a 
spasm, and not directly to the toxin. Many sedatives have been 
advised, such as morphin, chloral, chloretone, by Hutchings;!’ 
persulphate of soda by Bérard and Lumiére;!* Du Bouchet,’ a 
preparation of curare called curaril; by Bergell and Levy,” spinal 
injections of morphin and eucain by Murphy;*! intravenous ether- 
salt solution by Hercher,” and later luminal. All these preparations 
did not meet expectations. 

In 1899 Meltzer* first noticed that the effect of magnesium salts 
was inhibitory when given intracerebrally in rabbits. In 1905 
Meltzer and Auer* studied experimentally the effects of magnesium 
salts on numerous animals, and they found that the effect always 
was inhibitory and no stimulating action was ever seen. In later 
experiments they” * studied the effects of magnesium salts when 
given intravenously, intramuscularly and intraspinally, and they 
found in each case that the effect always was inhibitory and tended 
to produce paralysis. 

Meltzer and Auer?’ then studied the effects of magnesium sul- 
phate in the treatment of tetanus in monkeys and found that it 
had marked influence in controlling the spasms in these animals. 
Acting on these findings of Meltzer and Auer, Blake?* treated the 
first case of human tetanus in a boy by magnesium sulphate in 1906. 
He used intraspinal injections of magnesium sulphate and succeeded 
in curing a very severe case of tetanus. Other early, successful 
vases were reported by Logan,” Miller,?° Hessert,*! Kocher,” 
Robertson* and others. 

There is no question that the use of magnesium sulphate is the 
greatest advance in years in the treatment of tetanus. ‘The effect 
is purely symptomatic. It acts to prevent death from exhaustion 
or asphyxia, until the patient is able to eliminate the toxin which 
is in combination with nerve tissue. The effect comes on very 
soon after the injection. Under appropriate application the patient 
becomes quiet, the spasms become less, or disappear, and the spas- 
tic muscles relax. The patient takes nourishment, is comfortable 
and sleeps. Straub* noted that magnesium sulphate relaxed spastic 
muscles before affecting normal muscle function. 

Magnesium sulphate may be administered by four routes: Sub- 
cutaneous, intramuscular, intravenous and intraspinal. A 25 per 
cent solution of chemically-pure crystalline magnesium sulphate 
should be used in all methods, except the intravenous, where a 6 
per cent solution is employed. The solution should be sterilized 
by boiling, or in the autoclave. 

Weston and Howard, who recently have reported excellent 
results in using magnesium sulphate, subcutaneously and intra- 
muscularly, as a sedative in patients suffering from psychic dis- 
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turbances, advise that crude magnesium sulphate should be recrys- 
tallized three times, in order to secure a pure product. In the 
subcutaneous method 1.2 to 2 ce of a 25 per cent solution to each 
20 pounds of body weight should be used four times in twenty-four 
hours. In severe cases 16 ce of the solution should be used four 
times ina day. The treatment should be repeated until all symp- 
toms have disappeared. By this route the action is slower, but it 
is cumulative. It is the least dangerous method, but it may not 
suffice in very severe spasms unless large doses are given. I/n 
intramuscular administration Meltzer® advised that the patient 
be anesthetized by ether, then 2 ce of a 25 per cent solution to 
each 20 pounds of body weight should be injected into the mus- 
cles. This method may bring relief in less than half an hour and 
the effect lasts for two or three hours. The drug is more toxic by 
this method, and it should not be employed as a routine measure, 
but withheld for severe spasms. The intravenous method gives a 
more prompt effect than any other method, but its action may 
disappear in thirty minutes. This is a dangerous method, as the 
myocardium may be affected if the drug is injected too rapidly 
and respiratory paralysis is then prone to occur. It should be 
used only in great emergency, such as spasm of the diaphragm or 
larynx, where quick action is demanded, and means, as mentioned 
below, for treating the serious effects should be at hand. By this 
method Meltzer* advises a 6 per cent solution of magnesium sul- 
phate given at the rate of 2 to 3 cc per minute and stopped as soon 
as there is beginning relaxation, or when serious heart or respira- 
tory symptoms appear. These untoward effects disappear rapidly 
after the injection is stopped. When used by the intraspinal 
method the effect usually is manifested in less than a half hour and 
complete relaxation is present within one hour. The relief is longest 
by this method and lasts from twelve to thirty hours. Ether anes- 
thesia frequently is required to carry out this method, especially 
if opisthotonos is present. One cubic centimeter of a 25 per cent 
solution of magnesium sulphate should be injected to each 20 pounds 
of body weight. The second dose should be smaller, about 0.8 cc 
to each 20 pounds of body weight. Only 0.5 ce of a 25 per cent 
solution to each 20 pounds of body weight should be used in a child. 
However, Meltzer* quotes that Kocher advises against the use of 
magnesium sulphate as a routine in children. The doses advised 
above are merely suggestive and are given as a working basis. ‘The 
dosage should be decreased or increased until the desired effect is 
produced, that is, the relief of exhausting spasms. Magnesium 
sulphate should never be given in sufficient amount to completely 
relax the patient. It should be stopped when the relaxation is 
sufficient to permit feeding and to bring rest and comfort to the 
patient. 

The only serious danger in the employment of magnesium sul- 
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phate seems to be the danger of respiratory paralysis. This effect 
may be relieved by calcium chlorid which reverses the action of 
the magnesium sulphate and brings back the tetanic spasms. A 
2.5 per cent solution of neutral calcium chlorid in normal saline 
should be given slowly, intravenously, until the respiration is 
improved. The effect usually is seen within thirty seconds. 

Ten to 15 ce of a 2.5 per cent solution of calcium chlorid given 
intramuscularly, and repeated if necessary, may slowly neutralize 
the unfavorable respiratory effect of the magnesium sulphate with- 
out causing the spasms to recur, and this method is advisable in 
less severe conditions. Joseph and Meltzer*? have found that 
physostigmin in 1 mg. doses is sufficient in combating this respi- 
ratory depression. Artificial respiration, especially the intra- 
tracheal insufflation of Meltzer and Auer may be necessary. In 
respiratory failure following the intraspinal use of magnesium sul- 
phate calcium chlorid does not act to overcome the complication, 
and Meltzer* advised that the spinal canal be washed out with 
Ringer’s solution or with normal saline solution. Meltzer and 
Lucas** have shown that magnesium salts are eliminated to a great 
extent through the kidneys. The use of magnesium sulphate may 
cause urinary retention by paralysis of the muscles, according to 
Kocher® and others. Hyaline casts may appear in the urine. 
(Peck*® and Gates.*°) These complications disappear early and are 
temporary. ‘The intravenous injection of magnesium sulphate pro- 
duces considerable hyperglycemia with a mild glucosuria. This, 
however, is a temporary effect, and is no contraindication to the 
use of magnesium salts. (Meltzer.**) 

Meltzer*® * advised the employment of magnesium sulphate in 
the treatment of tetanus as follows: 

1. The subcutaneous method every six hours, as a routine. 

2. If severe spasms, employ the intraspinal method and repeat if 
needed. 

3. If an element of immediate danger, use the intravenous method. 

4. If the intraspinal or intravenous methods are not practical, 
give intramuscular magnesium sulphate with ether anesthesia. 

The magnesium sulphate should be used boldly, but one should 
be ready to combat the complications. These complications can- 
not be considered as serious objections to the use of magnesium 
sulphate, as we are dealing with a very dangerous and fatal disease, 
and heroic methods must be employed. Furthermore, the serious 
complications can be combated in this method, better than when 
other sedatives are used. Kocher,” after great experience with the 
use of magnesium sulphate in tetanus, is enthusiastic in advising 
its use. Robertson* recommends the method highly, and says 
“there is no such. array of evidences for any other sedative.” 
Pribam,“ in October, 1916, reviewed 148 articles in the Teutonic 
literature, and concluded that magnesium sulphate is the best 


SMITH, LEIGHTON: TREATMENT OF TETANUS 857 


palliative for the treatment of tetanus. Buzello®* states that mag- 
nesium sulphate is the best remedy to alleviate spasms and the 
general reflex excitability. 

Magnesium sulphate should not replace the use of tetanus anti- 
toxin. As has been previously stated, there is no evidence that 
magnesium sulphate has any effect on tetanus toxin, either free or 
combined. Furthermore, it generally is accepted that antitoxin 
has very little, if any effect, on toxin combined with nerve tissue. 
However, it is very important to give tetanus antitoxin freely and 
early, in order to neutralize the toxin in the circulation, and at the 
site of origin and to prevent further combination of the free toxin 
with nerve tissue, for the toxin does not produce tetanic symptoms 
when circulating in the blood, and acts only when it reaches the 
nerve cells. Thus the antitoxin acts to prevent the further progress 
of symptoms, and stops the further attack of the toxin on the nerve 
cells. The antitoxin may be given by the subcutaneous, intra- 
venous, intraspinal or the intramuscular route. Park and Nicoll* 
are ardent advocates of intraspinal serum, and report better results 
by this method. However, they also use serum intravenously and 
sedatives. Ashhurst,’ Bruce,“ Andrews* and Golla“ also favor the 
intraspinal method. Stone‘? recommends the use of serum in 
tetanus as follows: First day, 20,000 units, intravenously (20,000 
units, intraspinally); second and third days, 20,000 units, intra- 
venously (20,000 units, intraspinally); eighth or ninth day, 10,000 
units, subcutaneously or intramuscularly; a total of about 125,000 
units in adults. The use of serum lessens the mortality mainly 
by stopping the supply of toxin to the nerve tissue. As the intra- 
spinal method generally requires anesthesia, it probably is better 
to try the subcutaneous and intravenous methods of administe ring 
the serum first. If the patient is getting worse or the condition is 
desperate serum should be used at once by the intraspinal route. 

Anaphylactic shock may occur after the use of tetanus anti- 
toxin, but death from this complication is unknown according to 
Ashhurst.’? Stone*’ quotes that the British war statistics report that 
it occurs in 2 per cent of intraspinal injections, in 6 per cent of 
intravenous and in 0.2 per cent of subcutaneous injections. Ten 
minims of epinephrin chlorid usually relieve the symptoms of ana- 
phylaxis. Serum rashes occur in 40 to 50 per cent of the cases. 
Calcium lactate, } gr., given intravenously, usually relieves the 
condition. 

In addition to the use of serum and sedatives, the local treatment 
of the wound is very important. The wound should be opened 
and foreign bodies should be removed. Aérobic conditions should 
be maintained. Balsam of Peru locally applied to the wound has 
been ardently advised by Kreuter*® and Ritter.°* As shown by 
Ashhurst’ and Vaillard,*® symbiosis with other bacteria, and other 
factors are necessary for the production of toxin by the tetanus 
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bacillus or tetanus spores. Speed®° states that pure tetanus spores, 
free from toxin, injected into an animal are harmless in the absence 
of toxin, and the spores are devoured by the leukocytes. Anything 
which acts to prevent the leukocytes from getting to the spores 
permits the toxin to be developed and to produce symptoms. 
Secondary infection, necrotic tissue, blood clots and foreign bodies, 
all favor the development of toxins, interfere with the action of the 
leukocytes and supply anaérobic conditions. 

Tincture of iodin not only acts as an excellent preventive of 
secondary infection, but seems to have some specific effect against 
tetanus toxin locally. MacConkey and Zilva®' and Teale and 
Embleton® have showed that iodin mixed with tetanus toxin 
lessened the effect of the toxin. Kuemmell® states that tincture 
of iodin applied to wounds almost always prevented the develop- 
ment of tetanus in veterinary practice. Ashhurst’? and Tullidge™ 
also emphasize this value of tincture of iodin. The well-known 
efficacy of iodin in preventing infection in accidental wounds and 
the apparent neutralizing effect of the iodin on tetanus toxin seems 
to indicate that its use locally is based on sound reasoning. As it 
is well established that tetanus toxin travels up the peripheral 
nerves, it seems rational to inject 5000 units of antitoxin about 
the wound of origin of the tetanus, with the idea of blocking the 
toxin. 

In this connection, we desire to present 8 recent consecutive 
cases of acute tetanus, all of which recovered under treatment 
with magnesium sulphate and antitetanic serum. 


Case Reports (by Dr. Smith). Case I.—Mrs. L. L., aged sixty- 
eight years, was sent to the Lutheran Hospital by Dr. Reinhold 
Speer, June 25, 1922. She gave a history that her jaw became 
locked four days before admission. She had spasms in her throat 
and could not swallow. The patient had an abscessed tooth about 
three days before the symptoms began, and presented a complete 
prolapse of the uterus, with ulceration of the parts. The incuba- 
tion period was not definite, as the point of origin was uncertain. 
On admission, the patient had extreme trismus, with rigidity in 
the neck and legs. The recti muscles were so rigid that they felt 
like steel plates. The temperature was 99.4° F. and the pulse was 
120. She had not been able to take food or drink for several days. 
The patient was given 3000 units of antitoxin and 30 gr. of chloral 
hydrate at once. Ten thousand units of antitoxin were given intra- 
venously and 16 cc of a 25 per cent solution of magnesium sulphate 
were given every five hours. On the next day, June 26, the condi- 
tion was much improved. The spasms in the jaws, legs and recti 
muscles were distinctly lessened. The patient could take food and 
water, and had slept fairly well during the night. On the next 
day, June 27, the patient could open her jaws fairly well, and was 
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quite comfortable and free from spasms. ‘Twenty thousand units 
of antitoxin were given. On the following day, June 28, three days 
after admission, the magnesium-sulphate injections were stopped, 
as considerable local irritation was occasioned by the injections. 
The next day, June 29, the muscles were again quite rigid and 
painful, so that the magnesium-sulphate injections again were 
employed and 20,000 units of antitoxin were given intravenously. 
After a few hours the patient was sleeping, and her condition was 
decidedly improved. On June 30 the injections of magnesium sul- 
phate were stopped again. The rigidity increased somewhat, but 
was relieved by the further employment .of magnesium sulphate. 
On July 3, eight days after admission, 1500 units of antitoxin were 
given subcutaneously. The patient returned home, July 9, entirely 
relieved. 


Comment. This was a very severe case of tetanus in an old 
woman. Her condition had been getting worse daily. She received 
a total of 54,500 units of antitetanic serum. On three different 
occasions the spasms recurred after the magnesium sulphate had 
been discontinued, and each time the spasms were relieved again 
by injecting magnesium sulphate. The effect was so convincing 
that I feel certain that the recovery was largely due to the effect 
of the magnesium sulphate. 


Case II.—H. F. W., a male, aged thirty-five years, was referred 
to me by Dr. C. R. Hawker at the Alexian Brothers’ Hospital, 
November 12, 1922. Nine days before, a drill passed through his 
left thumb while he was drilling an old mudguard of a motorcycle. 
The day before entering the hospital, that is, eight days after the 
injury, the man developed very painful clonic spasms in the muscles 
of the left side of the neck, which continued all night and during 
the next day, and the spasms could not be relieved by morphin. 
On entrance to the hospital the man could not swallow, the neck 
was rigid, the recti muscles were very tense and the jaws were 
somewhat rigid. The slightest stimulation caused severe painful 
clonic spasms in the left side of the neck and left shoulder. Fifteen 
hundred units of antitoxin were given subcutaneously and 20,000 
units were given into a vein, and 16 cc of a 25 per cent solution of 
magnesium sulphate were ordered every five hours. The thumb 
was incised and serum was injected around the base. However, 
one dose of magnesium sulphate relieved the spasms, and the fol- 
lowing morning the neck spasms were gone and the jaws and the 
recti muscles were relaxed. The man had slept well and was quite 
comfortable. The same evening another dose of magnesium sul- 
phate was given, and 10,000 units of antitoxin were injected 
subcutaneously. The man was free from further spasms. On 
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November 21, nine days after admission, 3000 units of serum were 
given intramuscularly, and the patient was allowed to go home. 

Comment. While rapid relief was present in this case, it undoubt- 
edly was a case of local tetanus, progressing to general tetanus. A 
total of 34,500 units of antitetanic serum was administered. 


Case III.—F. C. W., a male, aged forty-one years, was referred 
to me at the Alexian Brothers’ Hospital by Dr. J. J. Fitzgerald, 
December 16, 1922, with a history of having mashed his left index 
finger in an automobile spring three weeks before. The distal seg- 
ment of this finger had been amputated, and the man had devel- 
oped clonic spasms in his legs one week before admission. On enter- 
ing the hospital, the patient had severe tonic spasms in his legs and 
recti muscles, with stiffness in the arms, and the least stimulation 
caused painful clonic spasms in the legs and abdomen, with opistho- 
tonos. These symptoms had been getting worse for the previous 
six days, and the man could not lie in bed sufficiently quiet to permit 
a physical examination. 

No trismus was present. ‘Twenty thousand units of serum were 
given at once into a vein, and 16 cc of magnesium sulphate in 25 
per cent solution were given subcutaneously every five hours. The 
wound in the finger which appeared to be healed was opened and 
considerable pus was found. It was kept open and cleaned out 
with tincture of iodin and hydrogen peroxide. On the following 
morning the symptoms were much improved. Some rigidity per- 
sisted, and short clonic spasms were caused by stimulation, but the 
man was fairly comfortable. Thirteen thousand units of serum 
were given into a vein. The next day, December 18, 20,000 units 
of serum were given intravenously and the magnesium sulphate 
was continued. Under this treatment, with average doses of mor- 
phin sulphate at times, the symptoms slowly improved day by day. 
The rigidity and clonic spasms continued to a lessened degree, 
but they were not considered severe enough to employ serum or 
magnesium sulphate, intraspinally. All medication was stopped, 
December 21, as the man presented symptoms of a bronchopneu- 
monia and had a marked rash. The spasms increased somewhat, 
and magnesium sulphate was given again three times a day, begin- 
ning December 23, and again relieved the spasms. On December 
24 10,000 units of serum were given into the muscles. Very short 
and slight clonic spasms of the recti muscles continued until Decem- 
ber 26, when all spasms stopped. The man went home entirely 
relieved, January 13, 1923. 


Comment. This was a very severe and exhausting case of well- 
developed tetanus. The effect of the magnesium sulphate was not 
so marked, but a gradual relief was effected. The improvement 
under subcutaneous injections of magnesium sulphate was satis- 
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factory, however, so that no other method of administration of the 
serum or magnesium sulphate was considered necessary. <A total 
of 63,000 units of antitetanic serum was given in this case. 


Cask IV.—V. K., a male, aged sixteen years, was seen in consul- 
tation with Dr. M. J. Glaser when the patient entered the Alexian 
Brothers’ Hospital, February 7, 1923. The boy stated that his 
left index finger was lacerated by a piece of dirty, greasy metal 
from an automobile, about two weeks before entrance into the 
hospital. The wound had been sutured, but did not heal, and 
eleven days after the injury the boy noticed stiffness in his jaws and 
in his back. The following day he developed clonic spasms, which 
occurred on the slightest irritation. 

On entrance to the hospital, which was three days after the onset 
of the symptoms, the patient presented marked opisthotonos, with 
retraction of the neck, board-like rigidity of the abdominal muscles, 
clonic and tonic spasms in the muscles of the jaws, spasm in the 
throat which prevented swallowing, stiffness in both legs and arms 
and greatly increased reflexes. The slightest stimulation would 
cause severe painful clonic spasms in the back, neck, jaws and 
abdomen. The symptoms had been progressing rapidly and the 
boy showed symptoms of great exhaustion. 

Twenty thousand units of serum were given intravenously on 
entrance, and 5000 units were injected about the site of origin in 
the left index finger. The wound was opened, tincture of iodin was 
used freely and the wound was dressed so that air came in contact 
with it. Magnesium sulphate, 12 cc of a 25 per cent solution, were 
given subcutaneously every four hours. 

The dose of magnesium sulphate was increased to 16 cc the 
evening of the same day, and 20,000 units of serum were given 
intravenously. The patient was resting easier and was able to 
swallow fluids freely during the evening. 

On the second day, February 8, 10,000 units of serum were given 
intravenously, and the magnesium sulphate was continued in 16 ce 
doses every three hours. The spasms were less severe, and the boy 
was able to turn over in bed, but clonic spasms were frequent. 
However, a hypodermic injection of } gr. of morphin sulphate per- 
mitted the boy to sleep. 

On February 9 10,000 units of serum were given intravenously, 
and the magnesium sulphate was continued as before. On Feb- 
ruary 10 the boy’s condition was much better; he could open his 
jaws wider, the abdominal spasms were less, the reflexes were less 
active and the boy was suffering no pain. The abdomen could be 
palpated without exciting spasms. Ten thousand units of serum 
were given intravenously. On February 11 and 12 the spasms were 
somewhat increased. The magnesium sulphate had been given at 
greater intervals. Ten thousand units of serum were given intra- 
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venously, February 11. The magnesium sulphate was again given 
at three-hour intervals, and on the evening of February 12 the 
spasms were lessened, but the boy was uncomfortable and exhausted. 
A subcutaneous injection of } gr. of morphin sulphate permitted a 
restful sleep. 

On February 13 the condition was much improved, the jaws 
were more relaxed, the abdominal muscles were soft and the legs 
were flaccid. Strong stimuli did not tend to cause spasms. From 
February 14 to 19 the condition improved. The clonic spasms 
became less in severity and frequency and disappeared. Some 
tonic spasms persisted, but the boy was comfortable. However, 
small doses of morphin produced restful sleep. Magnesium sul- 
phate was given twice daily during this time. February 18 to 20 
the clonic spasms increased, but they were controlled by increas- 
ing the magnesium sulphate. From February 21 to 24 the boy 
sat up in bed. Occasional jerks occurred in his arms and legs, but 
disappeared when the magnesium sulphate was given. On Febru- 
ary 24 the boy was up in a chair. No spasms were present. He 
gained strength and gradually improved. On February 27 10,000 
units of serum were given intramuscularly. The boy left the 
hospital, March 4, 1923, apparently entirely cured. 


Comment. ‘This was a very severe case of tetanus with consid- 
erable exhaustion. A total of 85,000 units of antitetanic serum was 
given. On several occasions the value of the magnesium sulphate 
was demonstrated when the spasms increased while the magnesium 
sulphate was discontinued, and further injections again controlled 
the spasms. 

This case illustrates the marked effect of average doses of mor- 
phin when the patient is under the influence of magnesium sul- 
phate. This point has been emphasized also by Gwathmey,*’ who 
states that combining the effect of magnesium sulphate with mor- 
phin sulphate, increases the value of the morphin from 50 to 100 
per cent. 

Painful exhausting spasms were relieved, and sleep occurred 
after } to } gr. doses of morphin on several occasions. Such 
doses of morphin in the absence of the relaxing effect of magnesium 
sulphate are powerless to control tetanic spasms. Furthermore, it 
seems that it is not necessary to push the effect of the magnesium 
sulphate to complete relaxation, and hence near the danger point. 
It is necessary only to control the spasms sufficiently to prevent 
exhaustion, at which point average doses of morphin may produce 
restful sleep. 


Case Reports (by Dr. W. E. Leighton). Case V.—H. B., male, 
aged twelve years, was seen in consultation with Dr. H. L. Nietert 
when the patient entered the Lutheran Hospital, July 10, 1922, 
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with a history of having shot himself in the index finger, July 3. 
He had been seen by a doctor, but no prophylactic antitetanic 
serum had been given. 

On July 8 he began to complain of a stiff neck, and it was thought 
that he had a cold. On July 9 he was unable to open his mouth 
on awakening, and the jaw became fixed, but he had no convul- 
sions. On admission to the hospital a small wad was removed from 
the finger with a curette. The cavity was sterilized with carbolic 
acid, irrigated with peroxide of hydrogen and packed with gauze, 
and a moist dressing was applied. Clonie contractions, involving 
the muscles of the jaw, neck and back were observed at this time. 
The temperature was 101° F.; pulse, 120; respiration, 36. During 
the day 20,000 units of antitetanic serum were given subcutaneously, 
and 10,000 units were given intravenously, with bromides and 
chloral hydrate. 

The following day he was decidedly worse. He had a spasm, 
lasting ten minutes. He breathed heavily. During an attack he 
ground his teeth and frothed at the mouth. Opisthotonos was 
pronounced. During the day he had 25,000 units of antitetanic 
serum subcutaneously, intravenously and intraspinally, and subcu- 
taneous injections of magnesium sulphate were begun. The tem- 
perature was 104° F., by axilla. 

On July 12 spasms occurred every half hour during the night. 
The lips were blue and the breathing was shallow. During the 
day 40,000 units of antitetanic serum and 90 cc of magnesium sul- 
phate were given subcutaneously. He was delirious at times. The 
following day the patient seemed better. Spasms occurred at 
longer intervals. He had one severe convulsion, lasting five min- 
utes. Thirty thousand units of antitetanic serum and 90 ce of 
magnesium sulphate with chloral hydrate and } gr. of morphin sul- 
phate were given. 

On July 14 he had one severe convulsion, lasting twenty minutes. 
The temperature was 102° F. As there was no improvement, it 
was decided to administer 2 cc of a 25 per cent solution of magnesium 
sulphate, intraspinally. Within two hours there was a decided 
improvement. ‘There was marked relaxation of muscles and the 
patient felt better. 

On July 15 and 16 he received 2 ce of the magnesium sulphate solu- 
tion, intraspinally, and continued to show marked improvement. 
On July 17 he was so much better that it was decided to omit the 
intraspinal magnesium sulphate, but he was given 30,000 units of 
antitetanic serum and the subcutaneous injections of magnesium 
sulphate were kept up. During the night he had the most severe 
convulsion of all, and his condition was alarming. Magnesium 
sulphate, 2 cc, was given intraspinally, and within two hours relaxa- 
tion had taken place. On July 18 relaxation was complete, and 
patient could turn on his side voluntarily. From this time on 
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the patient continued to improve, but 2 ce of a 25 per cent solu- 
tion of magnesium sulphate were given intraspinally, and 5 ce sub- 
cutaneously, every four hours. 

Muscular spasms, slight in character, kept up for several days, 
however, and did not entirely disappear until July 25. After this 
date the patient was up and about and was discharged, August 2, 
free from symptoms, except for an internal strabismus of the left 
eye. 


Comment. This was an acute case of tetanus of five days’ onset. 
The patient received in all 245,000 units of antitetanic serum and 
815 ce of magnesium sulphate solution. He had 113 hypodermic 
injections without infection. In spite of the large doses of anti- 
tetanic serum, no improvement took place until the magnesium 
sulphate was given intraspinally, and after five intraspinal injec- 
tions of 2-ce doses of magnesium sulphate the patient began to 
show improvement, and the convulsions were practically abolished. 

I believe that without the use of magnesium sulphate, we would 
have lost this patient. The boy is perfectly well today, one year 
later. 


The following 3 cases were from the services of Dr. Leighton 
and Dr. C. F. Sherwin at the St. Louis City Hospital. 


CasE VI.—On July 13, 1922, a colored boy, aged fourteen years, 
was admitted to the City Hospital, complaining of stiffness in the 
neck and shoulders, with a history of having shot himself in the 
left index finger on July 4, 1922. The wound had been dressed, 
but no antitetanic serum had been given. Symptoms began on 
the eighth day. The left index finger was amputated. The 
muscles of the neck and abdomen were rigid, but there was no tris- 
mus. A well-marked convulsion occurred on the operating table. 
Thirty thousand units of antitetanic serum were given. 

On July 14, the temperature was 106° F., and increased muscular 
rigidity and frequent convulsions were noted. On July 15, there 
was slight relaxation. Twenty thousand units of antitetanic serum 
were given. On July 16, attempts at opening the mouth caused 
convulsions. Nine thousand units of antitetanic serum were given. 
On July 17, 30,000 units of antitetanic serum were given. The 
abdomen seemed more relaxed. On July 18, 20,000 units of anti- 
tetanic serum were given. The patient was somewhat better. On 
July 19, 10,000 units of antitetanic serum were given. The patient 
did not feel so well, and refused to eat or drink. Trismus was 
marked. The head and neck bent backward, and the neck was 
rigid. On July 20, the patient refused to eat, as eating and drink- 
ing produced spasms. Marked rigidity of the neck and abdomen 
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was present. On July 21, 10,000 units of antitetanic serum were 
given. There was no improvement on July 22. 

On July 23, 3 ce of 25 per cent solution of magnesium sulphate 
were given intraspinally, and relaxation of the muscles of the back 
and abdomen was noticeable within a short time. On July 24, the 
patient could move about with ease. The muscles were less rigid, 
and from this time the patient continued to improve until he was 
discharged. On August 2, he was up and about the ward, and 
appeared to be entirely cured. 


Comment. This was a case of acute tetanus with an onset after 
eight days. Rigidity of the muscles continued in spite of 130,000 
units of antitetanic serum. Relaxation appeared following 3 cc 
of magnesium sulphate intraspinally, and did not recur. 


Case VII.—A. W., aged forty-two years, entered the St. Louis 
City Hospital, August 25, 1922, with a history of having stepped 
on a nail, eighteen days previously. Five «ys before entrance he 
began to have a difficulty in mastication ot .ood on account of the 
stiffness of the jaw. Three days later he was obliged to go to bed 
because of dyspnea. Stiffness of the muscles of the abdomen, 
neck and the arms was marked. On entrance the arms were flexed 
across the chest and were rigid. The neck was rigid and could not 
be flexed. Excursions of the chest were limited, and the abdomen 
was rigid. There was an anxious look on his face, and the jaws 
were locked. The legs were not rigid and motion was not restricted. 
A small scar, which was not tender, on the sole of the right foot, 
was excised under ether. The wound was cleansed with tincture 
of iodin, and a dry sterile dressing was applied. Sixty thousand 
units of antitetanic serum were given subcutaneously and intra- 
spinally, and 6 ce of a 25 per cent solution of magnesium sulphate 
were administered subcutaneously. 

The second day he received 20,000 units of antitetanic serum and 
20 ce of magnesium sulphate subcutaneously in divided doses. 
There was no change in his condition. Spasms occurred at inter- 
vals of fifteen to twenty minutes. The third day there was some 
improvement. Spasms occurred only on external irritation, such 
as a sudden noise. He received 10,000 units of antitetanic serum 
and 20 cc of magnesium sulphate were given subcutaneously. On 
the fourth day the jaws became somewhat relaxed, and he was able 
to open them slightly. Ten thousand units of antitetanic serum 
and 20 ce of magnesium sulphate were given subcutaneously. On 
the following day he was much better, and the abdominal muscles 
were relaxed. From this time he steadily improved, and was able 
to move about in bed on the eighth day. No medication was given 
after the tenth day, and all muscular motions were normal on the 
fourteenth day. 


© 
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Comment. The onset in this case took place on the thirteenth 
day. He received 90,000 units of antitetanic serum and 156 ce of 
a 25 per cent solution of magnesium sulphate, subcutaneously. 


Case VIII.—J. D., aged twelve years, entered the St. Louis City 
Hospital, September 11, 1922, with a history of having cut his 
foot on a rusty piece of tin, twelve days previously. ‘Three days 
before admission he noticed that he could not open his mouth, and 
his jaws appeared stiff, and the following day he could not bend 
his neck. Muscular twitchings began on the day of entrance. On 
admission he had rigidity of neck, abdomen, back and legs. Opis- 
thotonos was marked, and the respiration was labored. The jaws 
were locked. Under ether anesthesia the scar on <he sole of the 
foot, which was partially healed, was excised. Fifty thousand units 
of antitetanic serum and 12 cc of a 25 per cent solution of magnesium 
sulphate were given subcutaneously. During the day convulsions 
were frequent, and were excited by the least external irritation. 

On the second day he received 30,000 units of antitetanic serum 
and 12 ce of magnesium sulphate. During the day the patient 
said he felt better and could open the mouth slightly and he was 
less rigid. On the third day the patient could turn slowly in bed, 
he felt better and expressed a desire to eat. During the day 20,000 
units of antitetanic serum and 18 cc of magnesium sulphate were 
given subcutaneously. The patient was very nervous. On the 
fourth day he received 12 ce of magnesium sulphate and 20,000 
units of antitetanic serum. Slight opisthotonos persisted. Dur- 
ing the next few days he improved rapidly, and was up and about 
the ward, with no abnormal symptoms present on the tenth day. 
He was able to open his mouth to the full extent on the seventh 
day. 


Comment. The onset in this case was on the ninth day following 
the injury. He received 140,000 units of antitetanic serum and 
78 ce of a 25 per cent solution of magnesium sulphate subcutane- 
ously. On account of extreme nervousness he had an occasional 
hypodermic of morphin sulphate in average doses. 


Discussion. We are convinced that the use of magnesium sul- 
phate played a very important réle in our success in these 8 con- 
secutive cases of tetanus. They were all distinct cases of acute 
tetanus, and prophylactic serum had not been given in any case. 

Magnesium sulphate should be used in proper amounts to produce 
results. The subcutaneous method should be tried first, but if 
results are not prompt, the intraspinal method should be employed. 
This condition was found in Cases V and VI, where prompt relief 
followed the intraspinal use of magnesium sulphate, after the 
subcutaneous method did not give satisfactory results. 
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As illustrated in Case IV, it is not necessary to produce complete 
relaxation by pushing the magnesium sulphate near the danger 
point. After the spasms have been relieved sufficiently to prevent 
exhaustion average doses of morphin often will complete the relief 
and permit restful sleep. 

There can be no routine in the use of magnesium sulphate. 
The dosage and method can be determined only by close personal 
and frequent observation of the patient. Magnesium sulphate 
cannot cure tetanus in the last stages. It cannot restore com- 
pletely exhausted tissues. Its effect purely is to prevent exhaus- 
tion and to keep the patient comfortable and alive and permit 
nourishment, until the toxin can be separated from the nerve cells 
and eliminated. 

Use of antitetanic serum during the disease is necessary in order 
to counteract free toxin and to prevent further combination of the 
toxin with nerve cells. Thus, the effect of the neutralizing anti- 
tetanic serum and the sedative effect of the magnesium sulphate 
are necessary for the cure of tetanus. 


Summary. The rational treatment of tetanus should be carried 
out as follows: 

1. Prophylactic antitoxin, subcutaneously in all suspicious 
wounds, repeated again after ten days, especially if suppuration is 
present, or if an operation is to be performed. 

2. Antitetanic serum should be given during an attack of tetanus. 
Intravenous administration may be satisfactory. Intraspinal serum 
should be employed in severe cases or where improvement is not 
satisfactory. 

3. Spasms should be controlled by the subcutaneous injection of 
magnesium sulphate. In urgent symptoms or when the subcu- 
taneous method fails intraspinal or even the intravenous route 
should be employed. Morphin sulphate, in addition to magnesium 
sulphate, may aid at times. Careful personal observation is neces- 
sary in order to judge the dosage and method of administration of 
magnesium sulphate. 

1. The wound of infection should be opened and cleaned, and air 
should be allowed to reach it. Tincture of iodin should be used 
locally. Serum should be injected at the site of the wound to 
block the progress of the toxin. 

5. An intramuscular or subcutaneous injection of serum should 
be given on the eighth or ninth day after the beginning of the 
treatment, in order to keep up the prophylaxis. 

6. Fluids and nourishment should be supplied, and careful nurs- 
ing is essential. 
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OBSERVATION OF FAT DIGESTION FOR CLINICAL STUDY 
AND PHYSIOLOGICAL DEMONSTRATION. 


By Antuony Basser, M.D., F.A.C.P., 


J. Raymonp Lutz, B.S., M.D., 


NEW YORK, 


A PROCEDURE is herewith advanced in which the digestion of fat 
as it takes place in the human body may easily be observed, one in 
which the admixture of fat with pancreatic juice and bile occurs 
in vivo, one of some value in clinical study, and of value in a physio- 
logical department. 

These observations were made during a period of the work of 
studying pancreatic function which consummated in the test for 
pancreatic function which one of us has devised. The findings were 
made during the work of studying lipolytic action and were so 
interesting that they seem worthy of separate presentation. 

ProcepDURE. In the morning, having taken no breakfast, the 
individual swallows the duodenal tube with the assistance of water. 
When the tip is well out in the duodenum (proven by fluoroscope) 
a few moments are allowed to elapse to permit the last of the water 
to leave the stomach. The patient then drinks about 60 ce of 
olive oil and lies on the right side. Gentle aspiration by means of 
a suction bulb and an intervening bottle of about 250 ce capacity 
is employed, which is kept in a water bath of 104° F. In an average 
time of nine minutes a characteristic return from the duodenum 
appears. As soon as the oil returns and at frequent intervals a 
drop is placed on a slide without cover glass and observed for 
fifteen to thirty minutes. A warm stage is preferred but the phe- 
nomena to be described also occur in the cold. The high dry objec- 
tive is used in order to get best details. 

EMULSIFICATION. This consists of oil with duodenal juice and 
bile. The oil will be found to have been more or less emulsified 
the first stage of fat digestion. Usually the first return of the emul- 
sion is coarse but may be fine, even finer and more uniform than the 
fat globules in milk which is looked upon as a perfect emulsion. In 
all periods of the aspiration the return contains the emulsion which 
gets finer. Investigation suggests that the emulsification of fats 
in the body takes place, not by agitation as occurs commercially 
when making an emulsion, but chemically. The bile, or certain 
constituents of it, acting on the oil, produces the emulsion. At 
various times an occasional globule has been seen very actively to 
break up into smaller globules by rolling along with pseudopods 
trailing after it which break off into a number of much smaller 
globules. When formed, the emulsion remains so for some time; 
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Fig. 1.—Showing stippling. 


Fic. 2.—Showing rivulation. 
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Fic. 3.—Showing rapid dissolution of the surface of the globule. 


Fic. 4.—Showing corona of soap and pseudopod. 
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Fic. 5.—Complete soap formation. 


lia. 6.—End-stage of fatty acid formation (palmitic acid crystals). 


* 


BASSLER, LUTZ: FAT DIGESTION FOR CLINICAL STUDY 873 


these provisions make it possible for lipolytic action on the fat to 
continue in the easiest and most vigorous ways. This emulsifica- 
tion continues in the duodenum whether the contents are acid or 
alkaline and will continue outside until an intense acidity occurs 
from fatty acids. As the emulsion becomes more acid the globules 
coalesce and the oil forms a layer on the top of the mixture. Watch- 
ing the globules coalesce through the microscope shows the whole 
field in active commotion. At certain periods this is so lively that 
the whole field will change every few seconds. 

SAPONIFICATION. The phenomena here may be described as 
what may be observed within and without-the fat globule. Usually 
these are found going on together or one globule in the field may show 
one phase and another the other. 

Watching the individual globules, even those of considerable size, 
shows as the first change one of two phases. The first may be desig- 
nated as striation, and consists of a series of wrinkles or stri, 
running more or less parallel across the globule, the process being 
gradual and progressive. These are very active when present but 
may not be observed in some returns. It probably is produced by 
some tension effect plus the action of lipase on the surface of the 
globule. These strie are gradually increase in number and size 
and appear like wrinkles on a shriveled apple. The striz are visible 
in the process of formation for fifteen seconds to two minutes when 
the globule turns over, the strie or wrinkles disappear and a clear 
homogeneous globule of oil is again seen. This process of striation 
and returning to the original form may take place over and over 
for an indefinite number of times but after one to fifteen minutes 
they go on to the next stage, that of stippling. This may follow 
striation but can occur as an initial performance. One notices 
here a few granule-like bodies forming on the surface of the globule 
and in a short time the entire globule becomes that way. The whole 
interior of the globule may be in active motion, the globule itself being 
at rest. When the stippling or granulation has reached a certain stage 
of density or concentration they slide off to the periphery of the 
globule and into the surrounding medium. The process of stippling 
and casting off of particles of material repeats many times until 
the globule is about one-half the original size or smaller. Waves 
of refractive material occasionally are seen running concentrically 
toward the periphery of the globule and into the surrounding liquid 
and appear like waves of melting butter running off from a ball of 
butter being heated from above. These waves of material as they 
leave the globule disappear and are dissolved in the surrounding 
medium. This material, we believe, is soluble soap. This phe- 
nomena we have designated “rivulation.”” During the stippling 
process, bud-like projections of soaplike amebic pseudopods may 
form, become solidified, and either break off from the remainder 
of the globule or remain attached to it. More buds form at various 
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points around the periphery (spherical) and go through the same 
process. Due to budding, rivulation and the slipping off of the 
stipplied surface to the periphery, there soon accumulates a corona 
of solid, irregular immobile material which we believe to be soap. 
The field then contains free masses of this soap as some of it slips 
away from the parent globule. Rarely granular material may be 
seen to form within the globule and suddenly burst through the wall 
of the globule with considerable force. The corona of soap is ver) 
frequently many times the size of the original globule which has 
become smaller. After the formation of the corona the process 
stops, probably because of concentration of (fatty) acids. If the 
slide is allowed to stand for some time (to dry) most of the field will 
be found to be composed either of masses of soap or covered with 
the feather-like palmitic acid crystals. A clear, colorless, oily 
fluid remains which does not dry and is probably glycerine. Not 
infrequently globules will be seen to coalesce suddenly with a 
colorless irregular shaped oily material seemingly laking or being 
dissolved into it and losing its original yellow, oily consistency. 
This is a sudden complete conversion of the globule into soluble 
soap which is dissolved. Not infrequently the globules will from 
fully filled fat globes break up by the globules disappearing, leaving 
large masses of soap and fatty acid crystals and a certain portion 
of colorless liquid (glycerine). 

Perhaps the most interesting of all of the phenomena are the soap 
projections that occasionally occur from a complete fat globule. 
These occur in one of two ways. The first is the sudden protrusion 
of a portion of the capsule that closely resembles the pseudopodium 
of an ameba, but differs from it in that the globule remains quiet. 
Two or more of these may occur from the sides of the same globule. 
Apparently they are portions of soap that have been excluded from 
the neutral fat of the globule. The second form is the extrusion 
of the soap from the globule in small particles, these generally adher- 
ing to the sides of the fat globule, their number accumulating. 

Farry Actip Formation. This is observed as a part or accom- 
paniment of the phases described above. Here and there the crys- 
tals are met with, and if a slide is allowed to stand for an hour or 
two they will be observed intermingled with small deposits of soap 
and usually a large drop of glycerine on one part of the slide. 

Summary. The phenomena described can be used as a clinical 
test for lipase activity. It is, of course, not quantitative in any 
definite sense but when one has made these observations a number 
of times a judgment of value is soon acquired. 

For physiological demonstration in medical schools and_ else- 
where there is no easier, striking and quickly performed demonstra- 
tion of lipolytic action of the pancreas than this. Enough material 
can be obtained from one individual tested to supply sufficient 
material under the microscope for a large number of students. 
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PRIMARY CANCER OF THE LIVER* 


By Jutius FrrmepENWALD, M.D., 
AND 


HrraM Friep, M.D. 


From the Gastro-Enterological Clinic of the Department of Medicine of the Uni- 
versity of Maryland.) 


Tue variety of primary carcinoma of the liver renders this affec- 
tion of sufficient interest to warrant the report of even a single case. 
It is generally admitted that data concerning the incidence of this 
disease to 1870 are unreliable; inasmuch as up to this period the 
inetastatic types were not definitely differentiated from the primary 
forms. In Hansemann’s! 258 cases of carcinoma of the liver, four 
(1.5 per cent) were primary. Eggel? noted 163 cases of primary 
carcinoma of the liver up to 1901 and Goldzieher and von Bokay' 
observed 18 cases in 6000 autopsies (0.3 per cent}. In 1911 Karsner* 
reported 9 cases and in 1913 Winternitz® 3 cases occurring in 3700 
autopsies at the Johns Hopkins Hospital (0.08 per cent) while in 
1923 Clawson and Cabot* report a single case in 5100 autopsies at 
the University of Minnesota. Lichty and Richey,’ in 1922, report 
3 eases observed by themselves and note that the incidence of this 
disease varies in different clinics from 0.13 to 1.3 per cent with an 
average of 0.5 per cent in the collected autopsy reports. Torland* 
reported 10 cases in 10,000 autopsies performed for all causes. 

Report of Case. A. N., single, female, aged fifty-two years, 
consulted us April 28, 1921. She complained of abdominal discom- 
fort especially located in the upper right abdomen, which had been 
annoying her for several years, but which had gradually become more 
aggravated during the past year. In addition there has been pres- 
sure and distention in the lower abdomen at times with occasional 
nausea, acidity of the stomach, eructations, bitter taste in the mouth, 
and constipation. The patient has not had any previous serious 
illnesses and her family history was unimportant. She had lost 
19 pounds in weight. 

On physical examination, there was evidence of loss of flesh, and 
the scleree and skin present a slight icterus. Her weight was 106 
pounds; the pulse, temperature and respirations were normal. The 
blood-pressure was 140/80. The heart and lungs presented no 
abnormalities. The abdomen was soft, extremely relaxed; the 
liver extended slightly below the costal arch and there was a slight 
degree of tenderness in this area as well as in the lower abdomen. 
The spleen was not palpable. The urine was normal, with the 


* Presented at the Meeting of the Association of American Physicians, Atlantic 
City, N. J., May 7, 1924. 
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exception of a trace of bile, which it contained on a number of 
examinations. The tests for albumin, sugar and casts were always 
negative. The Wassermann blood test was negative. The hemo- 
globin was 80 per cent; red blood cells numbered 4,200,000; leu- 
kocytes, 6400. The gastric contents, following an Ewald test 
breakfast, revealed a total acidity of 53; free HCl, 42. The stool 
was of medium size, semisolid and fairly light in color and contained 
a slight quantity of mucous and undigested food matter; blood was 
not present. 

The non-surgical biliary drainages presented turbid bile, some- 
what greenish in color, but containing large fractions of “B”’ bile, 
with cholesterin crystals and mucus, and revealed in addition a 
definite colon infection. 

The roentgen-ray report was as follows: Prolapsed fish-hook 
stomach, actively contracting and pulled over and held in the upper 
right quadrant; no defects; duodenal cap not deformed; colon pro- 
lapsed and spastic; cecal stasis. 

The diagnosis arrived at was cholecystitis with possible beginning 
cirrhosis of the liver. 

Under a six weeks’ rest cure in addition to frequent non-surgical 
biliary drainages, the patient improved markedly in health with 
relief from all abdominal distress. All evidence of the slight jaun- 
dice heretofore noted had disappeared; she made a gain of 10 pounds 
in weight, and with the exception of occasional headaches, appeared 
to enjoy normal health. 

On April 22, 1922, a year following her first visit, she again 
returned with a history of having a drawing discomfort in the upper 
right quadrant of the abdomen with distention during the preceding 
two weeks, together with a progressively increasing jaundice. On 
examination, the liver was found apparently smaller than at the 
previous examination, and a large quantity of free fluid was noted 
in the abdomen. The skin and sclere were deeply jaundiced. 

Operation was advised and performed on the following day. 
About 500 ce of a straw colored fluid escaped from the abdominal 
cavity; the liver was found small, hard and definitely cirrhotic 
and certained numerous nodules. An omentopexy was performed. 
The patient quickly recovered from the affects of the anesthetic 
and apparently was doing well for the first twenty-four hours. She 
then lapsed into a deep coma, developed fever (101° to 102°) and 
died on the third day following operation. 

Autopsy (No. 71). Performed one hour and forty minutes after 
death. 

Anatomical Diagnosis. Primary carcinoma of the liver, cirrhosis 
of liver, hemorrhagic ascites, jaundice, right sided pleurisy with 
effusion, pulmonary edema, acute bronchopneumonia, chronic 
nephropathy, chronic pericarditis, hour-glass stomach, cervical 
polyp, anemia, emaciation and edema of the extremities. 
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Protocol. The body is that of a white woman, 163 cm. in length; 
rigor mortis has set in. There has been evident loss of weight as 
is shown by the looseness of the skin and the loss of subcutaneous fat. 
The sclerse are very yellow. Nose and mouth are negative. Both 
jugulars are distended and stand out prominently. There is a 
network of dilated veins over both shoulders. None are seen on the 
abdomen. There are 2 abdominal incisions; (1) An upper right 
rectus, through which two cigarette drains and a rubber tube pro- 
jects; (2) a low midline incision starting at the umbilicus and extend- 
ing 10 em. toward the pubis. 

The lungs show a marked congestion and edema with fresh 
pleural adhesions and areas of bronchopneumonia. The mediastinal 
glands are as large as army beans and black. ‘There are no gross 
areas of new growth. 

The abdominal cavity contains a large amount of blood-tinged 
yellow fluid. The omentum is sutured outside the abdominal 
cavity in the midline incision to the sheath of the rectus muscle. 
It is red and granular in this portion but not strangulated. The 
jejunum looks edematous and its walls are thick and rubbery, as if 
hypertrophied. This condition extends to the ileum which seems 
normal. The appendix is long, thickened and attached to a band 
of adhesions, which extends from the lateral abdominal wall to the 
cecum. The stomach has a constriction in its middle portion, and 
is edematous like the jejunum. The duodenum is greatly dilated; 
C-shaped and also very edematous. 

The liver is smaller than normal; measures 22 by 14 by 7 em. 
and weighs 1000 gm. The surface is coarsely granular with nodules 
studded over the surface varying in size from a few millimeters to 
several centimeters. The left lobe is almost separated from the 
rest of the liver by a deep fissure, and consists almost entirely of 
one large nodule, measuring 8 by 2 cm. The nodules vary in color 
from a very deep brown to a light opaque yellow, which resembles 
fat. In certain areas, the tumor invades the lumen of the portal 
veins and bile ducts. Where liver parenchyma still remains, it is 
of a deep greenish-brown or a grass-green color. Gray translucent 
bands of fibrous tissue can be seen both surrounding the nodules and 
permeating between lobules of liver parenchyma. 

It is interesting to note that extrahepatic nodules were conspicu- 
ous by their absence. The lymph nodes showed evidence of chronic 
inflammation, but no new growth was made out either in the gross 
or microscopical examination. 

Microscopical Examination of Liver. The portions of liver paren- 
chyma not involved by new growth are the seat of a marked cirrhotic 
process. This is irregularly distributed and involves mainly the 
periportal spaces. Where new growth is present, the cirrhosis is 
still more marked. Here and there in the cirrhotic areas are clumps 
of round cells. The tumor assumes a trabecular arrangement, 
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sometimes presenting as long strands of single cells resembling 
normal liver parenchyma; elsewhere, as columns of three or four 
cells abreast. As has been frequently observed, the tumor cells 
are easily differentiated from normal liver: (1) By their smaller 
size; (2) by their increased affinity for hematoxylin; (3) by their 
lack of pigment (hemosiderin); (4) by the occasional presence of 
mitotic figures. 

Discussion. Primary carcinoma of the liver may occur at any 
period of life; more frequently in males between the fortieth and 
sixtieth years. Griffith® collected 57 cases in children from the first 
to the sixteenth years of life; Danzie!® 23 cases under two and a 
quarter years and Rolleston' 32 under ten years. The following 
table taken from Yamagiwa™ indicates the occurrence of this 
disease as to sex and age. 


Liver-cell cancer. Bile-duct cancer. 
Age. Egeel. Yamagiwa. Eggel. Yamagiwa. 
ltolO years... 1 2 1 0 
hitomi » 2 1 0 0 
21 to 30 years rae <. 7 2 2 0 
3lto40 years . . . 5 2 0 
... «es. 2 2 3 
5l1to60 years ..... 8 9 1 4 
Gito7Oyeme .....® 0 4 1 
Over 70 years ee ee 8 0 1 0 
Notindicated . . . . . 0 6 0 7 
Liver-cell cancer. Bile-duct cancer. 
Male. J Female. Male. Female. 
Yamagiwa . . . 17 (80.95%) 4 (9.5%) 4 (50.0%) 4 (50.0%) 
Eggel . . . . . 65 (68.40%) 30 (31.6%) 6 (42.9%) 8 (57.1%) 


According to Winternitz the malignant epithelial tumors of the 
liver may be divided into those arising from the bile ducts and those 
from the liver cells. The appearance of the bile pigment in dis- 
tinguishing these types is only of relative importance inasmuch as 
while the bile stained nodules are ordinarily derived from the liver 
cells, tumors developing from small bile ducts may also have bile 
pigment contained within their lumina. They may be distinguished 
however, from a microscopical point of view, 7. e. by their tendency 
to conform to the structure of the tissue from which they develop, 
the bile-duct cancers occurring as tubulo-adenomatous and the liver- 
cell cancers as trabecular structures. 

The relation existing between primary carcinoma of the liver and 
cirrhosis has been a matter of considerable interest. 

According to Winternitz’s tables and analysis, a large proportion 
of cases of primary cancer of the liver are associated with cirrhosis 
and cirrhosis is definitely more frequently observed in cancers 
arising from the liver cells than in those from bile ducts. Karsner* 
also agrees that cirrhosis is observed to some degree in almost all 
cases of primary liver cancer, and Pirie" calls attention to the occur- 
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rence of cirrhosis as an associated factor in many instances of this 
disease in the natives of Africa infected with schistosomiasis, inas- 
much as this form of infection has been proven to be a frequent 
cause of cirrhosis. 

While the largest proportion of cases of cancer of the liver are 
associated with the annular type of cirrhosis, other forms as syphili- 
tic or those due to echinococcus cyst infection occur. 

A number of theories regarding the relation of cirrhosis to the 
new growth have been advanced. Certain observers maintain, 
that the two conditions occur entirely independently of each other, 
others that the cirrhosis is a causative factor or that the two diseases 
are a result of the same etiological factor and still others, that the 
cirrhosis is secondary to the tumor. 

According to Winternitz the relation of cirrhosis to carcinoma 
‘an be best explained on the following bases. Due to injury, a 
destruction of liver tissue occurs on account of which fibrosis and 
regeneration takes place. This is followed by a production of 
hyperplastic nodules of liver cells and bile-duct structures, ordinarily 
observed in cirrhosis. These formations have the appearance of 
true adenomata. On account of the continuance of the injury the 
necrosis and regeneration continues, the cells lose their function 
and through an excessive proliferation develop into malignant 
growths. According to this investigator therefore, the nodular 
hyperplasias, often indistinguishable from true adenomata are 
the source of the carcinomatous growths, and therefore all cancers 
must develop through the benign or adenomatous stage. 

While the multicentric development of the primary cancer of 
the liver has been maintained by many investigators (v. Heukelom," 
Travis, Goldzieher and Bokay,’ Yamagiwa™”); others (Ribbert,'® 
Karsner* and Winternitz®) hold that these growths are unicentric 
in origin. 

Metastases are not very frequent, occurring mainly in the thoracic 
and mesenteric lymph glands, omentum, lungs and other parts of 
the liver. According to Eggel,? of 163 cases collected 40 presented 
no secondary involvement, 50 showed growths only in the portal 
and hepatic branches, 30 had metastases in the lungs and thorax, 
18 in the lymph nodes and 9 involved the colon, pancreas, ovary, 
kidneys, omentum, thyroid and cranium, respectively. Catsaras'’ 
was unable to ascertain but a single instance in which metastases 
were noted in several bones from primary cancer of the liver. He 
described a case with metastases in the head and neck of the femur. 
Ewing'® notes that extrahepatic metastasis occurs much earlier 
and is more frequent in biliary than in hepatic carcinoma. It is 
an interesting fact that in many instances of extrahepatic metastases 
in primary carcinoma of the liver, bile has been observed in these 
growths. 

According to Ewing'*® primary carcinoma of the liver may be 
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divided into 3 distinct groups: (1) The primary massive liver cells 
carcinoma; (2) the multiple liver cell carcinoma; (3) the carcinoma- 
tous cirrhotic forms. 

The first variety occurs aside from the cirrhosis which may 
accompany this growth and but few symptoms are noted until 
near the termination of the disease. This growth represents a 
rapidly developing malignant form of solitary adenoma. It is 
met with as a large single yellowish friable mass in either the entire 
right or left lobes; metastases in various portions of the liver are not 
uncommon. The consistence of the mass is soft and as the result 
of an extensive liquefaction necrosis and hemorrhage a cystic forma- 
tion may be produced with rupture into the peritoneum. The 
histological structure presents wide variation, but retains, at certain 
areas at least, its resemblance to liver cells. Ewing describes four 
distinct histological variations in structure: (a) Trabecular adeno- 
‘arcinoma containing large granular acidophile cells as well as giant 
cells; (b) alveolar adenoma with areas consisting of groups of smaller 
granular epithelium surrounded by wide capillaries; (c) perithelio- 
matous areas containing capillaries surrounded by cubical granular 
cells, (d) diffuse carcinoma. In many of the necrosed areas the 
normal arrangement of cells disappears, and the growth consists 
of diffuse round or spindle cells with hyperchromatic nuclei. 

In the second group—the multiple liver cell carcinoma—is 
classified the very malignant rapidly progressive forms in which 
cirrhosis is absent or is very slight. Ewing claims that no sharp 
division can be made however between this form, the solitary 
massive carcinoma, and carcinomatous cirrhosis forms. In this 
variety the liver is enlarged and presents many nodules which are 
grayish or bile stained, hemorrhagic or necrotic. Many of the 
smaller nodules are probably secondary. Metastases are infrequent 
but extensions to the diaphragm and gall-bladder are not unusual. 
Histologically, this form of carcinoma presents a number of varia- 
tions, according to the area examined; these may be according to 
Ewing, trabecular carcinoma with giant cells, small alveolar carci- 
noma with many capillaries and diffuse carcinoma. Encapsulation 
of tumor masses is not noted. Clinically, this affection is extremely 
rapid in its course, in many instances terminating within a few weeks 
to a few months and at times the patient may succumb suddenly 
without having had any previous indication of a serious illness. 
Jaundice is not ordinarily observed but serous or bloody peritoneal 
effusions are not unusual. This affection is usually characterized 
by rapid emaciation and cachexia with enlargement of the liver 
and ascites. 

The third group represents the carcinomatous cirrhosis forms. 
In this variety there is rapid increase in hyperplasia, invasion of 
veins and at times metastases. The growth is closely related to the 
cirrhosis and consequently the clinical signs are, in a measure, those 
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observed in this disease. The liver is ordinarily of the contracted 
type, but may be of normal size or greatly increased presenting 
multiple nodules often vile stained. The nodules may be extensive, 
numerous and usually involve the entire liver. In addition a definite 
portal cirrhosis is noted, and the nodules themselves are involved 
in connective tissue. It is not uncommon for the liver to present 
the typical appearance of hypertrophic cirrhosis. Microscopically, 
the liver presents an extensive replacement of parenchyma by adeno- 
matous and carcinomatous nodules. 

There is hyperplasia and hypertrophy of cell groups in the lobules. 
The cell groups enlarge into nodules, and produce atrophy by pres- 
sure on the remaining tissues. The cells of the growth are large 
producing thickened liver bands or the nuclei by increasing rapidly 
produce numerous smaller cells. Nuclear division of the amitotic 
type, giant-cell and. syncytial masses, and fatty degeneration are 
conditions frequently observed. Cancerous cirrhosis, while usually 
noted in individuals over the fortieth year of life, is also found in 
young persons, previously in good health, gradually developing 
the symptoms of cirrhosis, 2. e. jaundice and ascites. In fact the 
usual symptoms of cirrhosis precede the onset of carcinoma, which 
is finally revealed by the cachexia, progressive anemia, indigestion, 
hemorrhages, with a fatal termination within a few weeks or months. 
Clinically, there are but few distinctive signs of this affection; 
though at times the disease develops as a tumor formation with 
the growth in the region of the liver, and with the usual history of 
carcinoma in individuals previously in good health. In others the 
disease may be latent and may only be detected at autopsy in indi- 
viduals succumbing to cirrhosis or other affections. In another 
class of cases the carcinoma is preceded by the usual signs of cirrhosis 
and finally terminates with the development of a rapidly growing 
tumor in the hepatic region. In all instances the presence of a 
carcinoma must be suspected by the rapid emaciation, secondary 
anemia and cachexia. Fever is not unusual in those instances with 
rapidly growing masses, especially in the terminal stages of the 
disease. Gastro-intestinal disturbances are common, and not 
infrequently dull dragging discomfort and pain in the right side and 
back. According to Torland® icterus is present in 63 per cent of 
cases; ascites in 58 per cent; general edema in 41 per cent; splenic 
tumor in 32 per cent; fever in 14 per cent. Eighty-six per cent of 
the cases are associated to a more or less degree with cirrhosis. 

The prognosis is extremely grave, and Hale White!’ maintains 
that a fatal outcome usually occurs within four months following 
the first appearance of signs of malignancy of the liver. 
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THE PATHWAYS OF THE MEDIASTINUM, THE LUNGS, AND 
THE PLEURZ.* 


By J. Curtis Lyter, M.D. 


ASSISTANT PROFESSOR OF INTERNAL MEDICINE, ST. LOUIS UNIVERSITY SCHOOL OF 
MEDICINE; VISITING PHYSICIAN TO 8T. ANTHONY'S HOSPITAL AND TO THE ST. LOUIS 
CITY HOSPITAL, ST. LOUIS, MO. 


To anyone with the opportunity to observe closely the inception, 
progress, and termination of active pulmonary tuberculosis, there 
comes a time when an experimental explanation of some of the 
observed phenomena is desperately sought. This has probably 
become more certain with the development of the technic and study 
of pulmonary stereoroentgenograms. While pulmonary stereo- 
roentgenography has aided very materially in the clinical study of 
pulmonary diseases, it has, by its own merits, forced the clinician 
into some newer fields of thought. 

One phase of chronic, progressive, pulmonary tuberculosis which 
has been especially attractive to clinical thought is the apparent 
migration of the tubercle bacilli from the primary lesion to other 
portions of the same or the opposite lung. This apparent migration 
is probably best observed, in a clinical way, by a study of serial 
stereoroentgenograms taken at regular intervals in those cases 
revealing a steady progress of the pulmonary pathology. During 
the clinical and laboratory study of these cases the sputum should 
be proved to be bacilli free, thereby excluding the possibility of 
aspirated secondary lesions confusing the situation, Under serial 
stereoroentgenographic observation, as well as by frequent physical 
examinations, one is frequently able to observe the development of 
lesions at various sites of the same or opposite lung, follow the prog- 


* From the Department of Internal Medicine of the St. Louis University School 
of Medicine and St. Anthony's Hospital. 
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ress of the primary lesion noted at the initial examination to be in 
one apex only. The clinical and stereoroentgenographic observa- 
tion of the development of multiple lesions throughout the one or 
other lung would appear convincing as to the migration of the 
organisms from the primary lesion to various portions of either 
lung. 

A second solution which does not consider the migration of the 
organisms necessary is that in which multiplicity of the sites of the 
primary infection is taken as an explanation of the multiple lesions 
observed during the course of al! fatal cases. To accept this solution 
one must believe that during the initial invasion of the organisms 
they were implanted at various sites in each lung and that from the 
primary implantation the multiple pathological lesions developed 
during the progress of the disease. 

Regardless of the conception one may entertain regarding the 
pathway traversed by the organisms in gaining access to the lung, 
it probably remains true that there exists only one site of primary 
infection and that the lesions which successively develop through- 
out one or both lungs during the progress of the disease have their 
origin in the one primary lesion by reason of the migration of the 
bacilli from the primary lesion to various sites in the same or across 
the mediastinum into the opposite lung. 

From the clinical point of view, the migration of the organisms 
seems certain but when the phenomena are viewed from the ana- 
tomical aspect the migration of the organisms seems altogether 
impossible. From this aspect the migration seems impossible 
because of the very structure of the pulmonary lymphatics which 
heretofore were considered the only pathways open to the migrating 
organisms. ‘The work of Miller seems to prove conclusively the 
presence of valves in the lymph trunks passing through the septa 
of the secondary lobules. Near the lung periphery these valves 
point toward the pleura and would seem to be a direct injunction 
against the passage of any material from the pleural surface 
through the lymphatics into the lung substance. A second set of 
valves were described by Miller as being located in the lymph 
trunks near the hilum. These valves point toward the hilum and 
have been presumed to prevent the passage of any material from 
the hilum into the lung substance. From the presence of these 
two sets of valves the lung substance seems protected against the 
entrance of any material by way of the lymph trunks. If these 
valves do exist and have the function seemingly indicated by their 
anatomical structure and position, they should act as an impedi- 
ment to bacteria or other materia! passing into the lung substance 
from the pleural surfaces, subpleural spaces, or mediastinum merely 
because they would seem to indicate a flow of lymph only from the 
lung substance toward the pleura or toward the hilum. 

The results of Miller’s work have been disputed by some very 
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able anatomists but his own plates are so very convincing as to lead 


one to the conclusion that such valves do exist. 


Fic. 1.—Showing masses of pigment beneath the visceral pleura indicated by 
P, and beneath the parietal C. 


Be the anatomy as it may, there are some phases 
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concerning the clinical aspect of multiple lesions which, to the 
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The left lung of a sheep whose mediastinum has been injected with India 
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ink. Showing numerous accumulations of the pigment. 

clinician, seem, to demand an experimental investigation. This 


investigation was undertaken in the laboratories of St. Anthony's 
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Hospital to determine the probability of material passing from the 
mediastinum into the substance of the lungs and the probability 
of the same kind of material passing from the pleural surface into 


3.—Right lung of the sheep described in 


Fig. 4.—Right lung of a sheep where the right pleural cavity had been injected 
with India ink. 
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the lung substance. We were not primarily concerned about the 
pathways or means taken by the materials in passing into the lung 
substance, but were only concerned with the question of the exis- 
tence of such a passage. For purposes of the investigation guinea- 


Fic. 5.—Left lung of a sheep where the right pleural cavity was injected with 
India ink. 


Fia. 6.—Left lung of a rabbit where the mediastinum was injected with 
India ink. 
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pigs, rabbits, and sheep were employed. Guinea-pigs and rabbits 
are known to have very thin pleura and poorly developed septa of 


-Right lung of the rabbit described in Fig. 6. 


Fig. 8.—Right lung of a rabbit where the right pleural cavity had been injected 
with India ink. Showing large quantities of India ink throughout the lung 
structure. 


# 
x 
we f 
7 
- ¢, 
: 


888 LYTER: PATHWAYS OF MEDIASTINUM, LUNGS, AND PLEURA 


the secondary lobules. Sheep, on the other hand, have a thick 
pleura and well developed septa, very similar to those conditions 
found in the human lung. The first set of investigations was to 
determine the transmissibility of material from the mediastinum 
into the lung substance. The material chosen was, during the early 
investigation, an aqueous suspension of charcoal. This was found 
to wash out of the tissues during the process of staining and in that 
way prevented a microscopical study of its distribution, conse- 
quently its use was given up and in its place India ink, which proved 
most satisfactory and permits of microscopical study after staining, 
was employed. Chinese vermilion was also employed in some experi- 
ments, but was abandoned because it produced such violent local 
reactions as to interfere greatly with normal local function. After 
numerous attempts it was found possible to inject a small quantity 


Fig. 9.—The left lung of the rabbit described in Fig. 8. 


of material into the mediastinum at the bifurcation of the trachea 
thus placing the material in contact with the lung hilum. 

The injection of India ink into the mediastinum in this fashion 
represented the first complete set of investigations and for this 
purpose guinea-pigs, rabbits, and sheep were employed. A series 
of guinea-pigs were taken and one-fourth of a cubic centimeter of 
India ink was injected into the mediastinum once each week for six 
weeks and the animals autopsied two weeks after the last injection. 
One-half cubic centimeter was used for the rabbits and they were 
autopsied four weeks after the sixth weekly injection. For the sheep, 
about 2 cc were employed and the autopsies were performed six 
weeks after the sixth weekly injection. The longer time given to 
the rabbits and sheep after the last injection was an arbitrary 
decision, as was also the amount of material used. It was thought 
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to be the part of wisdom to employ larger amounts of materials and 
to permit a longer time to elapse between the final injection and the 
autopsy in the sheep and rabbits because of the thick pleura known 
to be present in these animals and because of their greater size. 
Following the autopsy, a gross and microscopical study was made 
of the lungs, thoracic wall, heart, diaphragm, and the tissues of the 
neck, liver and spleen. In the examination a careful search was 
made for the presence of the injected material in the tissues, its 
distribution, and its tendency to collect in masses. All of the animals 
guinea-pigs, rabbits and sheep, revealed the same findings, which 
were as follows: There was pigment ‘scattered throughout each 
lung. This pigment revealed a strong pleural drift, with at places 
large collections beneath the pleura. Within the lung tissue the 
greater quantity of the pigment was in the intercellular spaces and 
in the spaces around the bloodvessels and bronchi, a small quantity 
being found in those cells called macrophages. There were large 
collections of pigment within the parietal pleura on each side, but 
notably none beneath the diaphragmatic pleura and none in the 
liver or spleen. The same gross findings were present in those 
animals upon which a suspension of charcoal was used; but, as 
stated previously, a microscopical study of the tissues for the char- 
coal is impossible because it is removed by staining. 

The result of these experiments proved that pigment, such as 
India ink or charcoal, can pass from the mediastinum into the lung 
substance and into the spaces beneath the parietal pleura. 

For the second part of the investigation, another series of guinea- 
pigs, rabbits and sheep were taken and the same quantity of material 
with the same time intervals as was used in the mediastinum cases 
Was again employed, the site of the injection in these cases being 
the right pleural cavity, due precaution being taken that the lung 
tissue was not injured. After the autopsies in these cases a search 
for the pigment, grossly and microscopically, was made as in the 
mediastinum cases. Again it was found that the pigment was 
scattered throughout each lung, the quantity in the left lung being 
as great as that in the right. The distribution was similar in all 
respects to that found in the mediastinum cases. The pigment 
was found in the tissues of the mediastinum and beneath the parietal 
pleura on each side. Again no pigment was found beneath the dia- 
phragmatic pleura or in the liver or spleen. The findings were the 
same in all three types of animals; and, as before, those cases where 
charcoal was employed revealed the same general, gross distribution 
of charcoal as did the others of the India ink. 

The results of this experiment indicated that India ink or an 
aqueous suspension of charcoal placed in the right pleural cavity 
can migrate throughout the right lung, into the mediastinal tissues, 
throughout the left lung, and into the subpleural spaces of the 
parietal pleural. 
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It is altogether probable that bacteria can thus migrate from one 
portion of the lung to other parts and even into the opposite lung. 

Studying the stained specimens with a high-power lens one can 
see that most of the pigment found in the lung tissues lies in the 
intercellular spaces and in the spaces around the bloodvessels and 
the bronchi. None is observed within the large lymph trunks 
or the bloodvessels and a very small portion, relatively, in the 
macrophages. 

I cannot close the discussion of this experimental work without 
acknowledging my great indebtedness and gratitude to Sister M. 
Florina, Chief of the Laboratories of St. Anthony’s Hospital. Her 
assistance was invaluable in sectioning and staining the tissues. 

Summary. The observation herein described demonstrates 
beyond question that rather coarse material, such as an aqueous 
suspension of charcoal, can through some pathways migrate from 
one portion of the thoracic cavity to another portion and throughout 
the respiratory tissues. The mechanism of this migration depends 
probably more upon the physiology of the pulmonary respiration 
with the almost constant movement of the intrapulmonary fluids 
than upon phagocytosis or lymph flow as it was formerly conceived. 
This phase of the question is still under investigation in our labora- 
tories and the results of that investigation will be forthcoming. 

In succeeding discussions we shall attempt to show the influence 
of the reticulo-endothelial system upon the distribution of the 
pigment. 


A NEW VASCULAR SIGN OF DEATH. 


By Morris H. Kaun, M.A., M.D., 


NEW YORK, 


(From the Department of Cardio-vascular Diseases, Beth Israel Hospital, New 
York City.) 


ALTHOUGH the transition from life to death is a gradual process, 
certain phenomena take place so definitely at the borderline that 
we consider them as signs of death. 

The phenomenon that I wish to point out as a significant sign 
of death consists of certain changes in the appearance of the small 
vessels, especially the veins, all over the body. To speak of these 
as capillaries would not be consistent with the facts in human beings 
if we limit capillaries to only those vessels of such small caliber as 
will admit red blood cells to pass through in single file. 

It is the circulatory changes alone that so significantly and so 
promptly give undeniable evidence of death. Normally, the small 
vessels are constantly filled, with slight variations in volume as the 
result of pulsation. Postmortem, the column of blood in the vessels, 
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sustained and solid, undergoes a change which manifests itself within 
a limited time. 

This change consists of the formation of transverse interruptions 
in the red color of the vessels, giving the appearance of division or 
striation of the blood column. These interruptions, often only few 
in number, are apparently chiefly in the veins and occur both near 
the disc and distant from it. They occur less constantly in the 
smaller arteries. While looking at the fundus of the eye, or during 
the course of frequent repeated examinations of it, or at any acces- 
sible superficial venules, one notices from time to time, a distinct 
variation in the length of one or the other striation. This can be 
made more evident by turning the head of the subject from side to 
side or by compressing the vessel momentarily. It can be still 
mere accentuated by pressure upon the eyeball, in both these ways 
modifying the retinal intravascular pressure. Firm external pres- 
sure upon the eye empties the veins in the region of the dise and 
also the central artery. Upon relaxation the vessels refill to their 
former capacity. These manipulations for a time after death alter 
the size of the interruptions considerably. After about one hour 
no spontaneous alterations in size are noticeable. After a longer 
time, 7. e., about three hours, the vascular striations are no longer 
influenced by manipulation and pressure. These phenomena are 
sometimes more manifest in one eye than in the other. These 
observations have since been confirmed by animal experiments and 
present a physiological basis for their occurrence.! 

When the animal dies, the movement of blood in the smaller 
vessels and capillaries at first comes to a sudden stop. Then the 
corpuscles clump slightly and shortly begin to move forward in the 
normal direction. This movement, at first noticeable in the capil- 
laries, extends to the venules and there is a slow and gradual pro- 
gression of blood toward the larger veins. The appearance is as if 
no blood entered the capillaries from the arterial side and that a 
milking process, akin to peristalsis, swept the corpuscles onward 
toward the vein. When the process is complete it may be found 
that here and there in the capillary net a few clumped corpuscles 
are locked as if the constriction of the vessel had failed to carry 
on the last of its contents. 

These changes occupy varying lengths of time in different ani- 
mals. They may develop completely in a few minutes or they may 
last half an hour or more. The completeness with which the vessels 
empty is also a varying factor. Sometimes, particularly in old and 
debilitated animals, the blood may not be moved at all; sometimes 
the field is swept absolutely free of blood but more often a few clumps 
of corpuscles are left stranded, particularly in the venules. The 
stagnation of these clumped corpuscles is the significant feature 
which I consider the early appearing sign of death. 


1 Hooker, D. R.: Am. Jour. Physiol., 1926, 54, 30. 
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That these events are not alone evidences of peripheral changes 
in the circulation but also central may be shown by the fact that 
in a large portion of human dying hearts, the venous ends, that is 
the auricles, continue to beat for a long time after the ventricles, 
and in that way effect changes in the peripheral circulation, espe- 
cially in the venules. 

It is known that blood remains uncoagulated for a long period 
inside of uninjured bloodvessels. Finally, of course, intravascular 
coagulation takes place. Segmentary in occurrence with conse- 
quent shrinking of the fibrin, this leads to the formation of inter- 
coagular spaces containing serum. ‘The clots in the vessels contract, 
and thus separate in places from each other, leaving between them 
the serum which is expressed in the process of congealing. In a 
number of cases the intercoagular intervals were not observed. In 
these cases, probably clotting of the distal arterial column took place 
en masse; and the serum that otherwise formed the intercoagular 
interval, was expressed murally. In a few of the cases presenting 
choked discs no intercoagular intervals were found. Here the 
above-enunciated explanation is the more maintainable, drawing 
support from the idea that the central pressure favored coagulation 
en masse. It is likely that it is the adherance of the fibrin to the 
vessel wall that finally prohibits variation by pressure, of the size 
of the intercoagular spaces. 


LUMEN 


Fic. 1.—Longitudinal section of an arteriole showing the filled segment and 
another part empty of blood corresponding to the intersection. 


An obvious analogy applies when we consider clotting in the large 
vessels of the trunk. On examination of these, the clots are found 
to be, so to speak, in segments, with serum in the intervals. (Fig. 
1). When one carefully observes the peritoneal surface of the 
intestine postmortem or after resection, he may see that the small 
vessels, chiefly the venous radicals, present the interruptions corre- 
sponding to the intercoagular spaces. This appearance, due to 
intravascular clotting, may be found intravitam in embolism or 
thrombosis of the mesenteric vessels. 


LumeN EMPTY: 


MC MILLAN, SWEENEY: AURICULAR FLUTTER 893 


In vitro, segmentary coagulation can be produced, but not 
without difficulty. Given the conditions comparable to those 
existing in small vessels, the blood clots usually with the expression 
of serum along the wall, not with the formation of intercoagular 
spaces. We made use of capillary glass tubes. I tested this 
repeatedly with normal and abnormal blood in several cases of 
delayed coagulability with jaundice, and in one case of hemophilia 
in which fibrin showed itself only nineteen minutes after the blood 
was drawn. Lowering or raising the temperature of one part of 
the tube was of no influence. In the tubes in which the blood was 
allowed to flow in with interspaces of air, however, there was often 
intercoagular lodgment of the serum. When the glass capillary 
tubes were filled completely with a rapidly coagulable blood, the 
ends then sealed with paraffin, and the tubes suspended vertically, 
the irregular shrinking of the fibrin gave the appearance of seg- 
mentary coagulation. (Fig. 2.) 


| 


Fic. 2.—Segmentary coagulation in vitro. 


A diligent perusal of the recent literature on ophthalmoscopy and 
the recognized signs of death revealed no mention of the occurrence 
postmortem of their segmentary appearance except in my previous 
studies of the subject.’ 

Conclusion. That segmentation of the venules and arterioles is 
a definite sign of death is an established fact and it should be ranked 
equally with the other clinical signs of death. 


AURICULAR FLUTTER, WITH PERIODS OF 1:1 VENTRICULAR 
RESPONSE. 


By Tuomas M. 
AND 
Joun A. SWEENEY, 


PHILADELPHIA. 


(From the Department of Cardiology of the Laboratories of the Philadelphia General 
Hospital, Philadelphia, Pa.) 


In the vast majority of cases flutter of the auricles is associated 
with some degree of A-V block. Very rarely there may be no 
block, the ventricles responding to the auricles beat for beat. 


2 Kahn, M. H.: Med. Rec., 1913, 83, 801; Berl. klin. Wchnschr., 1916, 53, 1237. 
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As far as we can find, there are but 10 recorded instances of this 
mechanism. Instances of this disturbance have been reported by 
Mackenzie,' Lewis,? White and Stevens,’ Koplik,‘ Blackford and 
Willius® (3 cases), Smith® and Hewlett.’ Scott® recently published 
tracings of, and discussed, a case of this disturbance which our case 
resembles very closely. 

A brief history of our case follows: 


J. B., a white male, aged fifty-seven years, entered the medical 
wards of the Philadelphia General Hospital, June 10, 1923, com- 
plaining of substernal pain. At its beginning the pain had been 
intermittent, but about three weeks before admission it became 
constant, but not particularly severe. There was a history of 
breathlessness, fatigue on exertion and short attacks of very rapid 
heart action, during which the patient became very weak and 
extremely short of breath. These attacks came on suddenly, lasted 
from three to five minutes and terminated gradually. They always 
followed some exertion. Aside from nocturia, the rest of the 
history of the present illness was unimportant. The past history 
was negative, except for the occurrence of a penile sore ten years 
previously. 

The examination showed a well-nourished man, who did not 
appear ill. In the chest were found unmistakable signs of an 
aortic aneurysm, which, it was thought, was the cause of the sub- 
sternal pain. The heart was little, if at all enlarged; the left base 
measured 9.5 cm. from the midsternal line and the right 2.5 em. 
At the apex could be heard a soft blowing systolic murmur. At 
the base in the second right interspace was heard a loud harsh 
systolic murmur followed by a soft blowing diastolic murmur. 

The Wassermann test was positive by two antigens. The fluoro- 
scope bore out the clinical diagnosis of aneurysm. The urinary 
findings were negative in the early stages of his illness, but before 
death showed large amounts of albumin and varieties of casts. 

On admission the pulse-rate was 130. Electrocardiograms showed 
this to result from auricular flutter with 2:1 block. 

After the studies reported in this paper had been made the 
flutter was easily abolished by digitalis and a normal mechanism 
restored. The sinus rhythm continued uninterruptedly until his 
death, six months later, from an acute tubular nephritis and 
bronchopneumonia. 


Fig. 1 shows tracings from the three customary leads and an 
additional strip from lead II taken during vagal pressure. This 
latter maneuver enabled us to see the auricular waves more clearly 
and to determine definitely that auricular flutter was present with 
an auricular rate of 260 and a ventricular rate of 130. 

We had obtained a history of attacks of very rapid heart action 
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brought on by exertion. Such an attack was induced on several 
occasions by having the patient bend forward and then straighten 
up from three to ten times. The rapid ventricular rate that 
resulted from this relatively trivial exercise was shown by the 
electrocardiograph to have resulted from the ventricles responding 
to every auricular impulse instead of to every second impulse of 
the fluttering auricle. The auricular rate was unchanged; the ven- 
tricular rate was doubled and equalled that of the auricle. The 
shape and duration of the Q-R-S complex was quite the same as 


Fic. 1.—The first three strips are from the three customary leads. They show a 


1 


left ventricular preponderance and auricular flutter with 2:1 block. The lowest 
tracing is a strip of lead II taken during the application of vagal pressure. This 
slowed the ventricular rate and showed more clearly the character and rate of the 
auricular waves. Time in one-fifth and one-twenty-fifth second. 


when 2:1 block was present. Figs. 2 and 3 are electrocardiograms 
obtained during a paroxysm of this 1:1 conduction. These parox- 
ysms of rapid heart action would continue unabated for perhaps 
three minutes. Irregularities in the ventricular responses could 
then be noted. In Figs. 2 and 3 it can be seen that these irregulari- 
ties were due to an occasional failure of the ventricle to respond 
to an auricular impulse. This failure of response gradually became 
more pronounced until every third auricular impulse failed to be 
followed by a ventricular contraction. This type of action soon 
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gave way to the regular and constant 2:1 ventricular response 
present before the rapid rate set in. It can be seen in Figs. 2 and 
3 that, during the transition stage from 1:1 to 2:1 conduction, the 


Fiag. 2.—The first strip shows a paroxysm of 1:1 conduction at its height. The 
second strip is continuous with the first. The first irregularity in the ventricular 
response to appear is shown toward the right of the tracing. This irregularity iS 
due to failure of the ventricle to respond to an auricular impulse. The third strip 
is a diagram to illustrate the variation of the P-R and R-R intervals in the preceding 
record after a failure of ventricular response. The fourth strip: Part I shows a 
further stage in the return to 2:1 conduction. Two successive auricular impulses 
cause ventricular responses; the third auricular impulse is blocked. Part II is con 
tinuous with the first part. The white line signals the beginning of vagal pressure 
see text). From this point on 2:1 response is permanent. The fifth strip is a 
diagram to illustrate the behavior of the P-R and R-R intervals. The sixth strip 
is continuous with the fourth and shows a continuation of the reéstablished 2:1 
conduction. Time in one-fifth and one-twenty-fifth second. 


actual 4-V conduction time varies: after a dropped beat the next 
ventricular response occurs after a shorter P—R interval. Where 
cycles of both 1:1 and 2:1 conduction are seen the differences of 
A-V conduction time in these respective cycles are such that the 


fe A 
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R-R interval of a 2:1 cycle is considerably less than twice as long 
as the R-R interval of a 1:1 cycle. The cause of this change in 
A-V conduction time is to be discussed presently. 


Fig. 3.—This is a continuous tracing of a short paroxysm from the beginning of 
1:1 conduction to the final restoration of 2:1 response. Time in one-fifth and one- 
twenty-fifth second 


Discussion. 7'he (‘ause of the Change from 2:1 to 1:1 Conduction. 
The factor in this case that so suddenly and profoundly modified 
the rate of ventricular response to auricular impulses was in all 
probability an alteration in the duration of the refractory period 
of the muscle of the A-V node. This conclusion is based on deduc- 
tions made by Lewis® from certain of his experiments. He believes 
that the evidence of these experiments, as well as certain other 
considerations, points to the conclusion that certain forms of heart- 
block are finally to be explained in terms of altered excitability of 
various portions of the cardiac musculature. 

That actual dropped ventricular beats result from the muscle of 
the A—V node being in a refractory state at the time of stimulation 
is a generally accepted statement; but that delay in conduction 
results from a state of partial refractoriness was not recognized 
before Lewis’s work. According to Lewis, excitability and con- 
ductivity are interdependent and not independent properties of 
heart muscle. 

In studying the effects of rapid stimulation on various structures 
of the heart, Lewis showed that when a critical rate of stimulation 
was reached certain abnormalities in the cardiac response occurred. 
These abnormalities were: (1) A prolonged conduction time of the 
impulse, and (2) as the rate of stimulation was advanced somewhat, 
an actual failure of response. The critical rate of stimulation beyond 
which these abnormalities occurred varied for different portions of the 
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heart. In the case of the 1-V node prolonged conduction occurred 
at rates of 272 to 300 per minute. When this structure was stimu- 
lated by auricular impulses at rates higher than this critical level 
the ventricle would respond only to every second impulse. This 
failure of ventricular response was in no way due to lack of excita- 
bility of the ventricular muscle, for the ventricle could be made to 
respond at even higher rates when the stimuli were directly applied 
to this structure. The site of the block was evidently the A-V 
node. 

A similar phenomenon occurred in the auricle. The critical rate 
at which these abnormalities of conduction occurred lay, however, 
at a higher level. 

The cause of these abnormal responses to rapid stimulation by 
the auricle was found by a study of the effect of vagal stimulation. 
Lewis showed that when prolonged conduction, or even 2 : 1 response, 
was occurring in an auricle being stimulated at a rate above the 
critical level, vagal stimulation would abolish both these abnormali- 
ties of conduction. His conclusions were that the 2:1 response 
resulted from the muscle being completely refractory at the time 
of each second stimulation. The state of prolonged conduction 
time that preceded 2:1 response resulted from the muscle being 
partially refractory. In finding excitable fibers under these con- 
ditions the impulse had to pursue a circuitous path, and thus pro- 
longed the time of conduction. There was no change in the actual 
rate of fiber conduction. Vagal stimulation abolished these abnor- 
malities by shortening systole and thus shortening the refractory 
period by increasing the time for the recovery of excitability. 

In the case of the A—V node vagal stimulation had no such effect 
in abolishing delayed conduction or 2:1 response; it increased the 
block. Rather than believe that vagal stimulation has a funda- 
mentally different effect on the muscle of the auricle and node, 
Lewis formulated the hypothesis that vagal stimulation has two 
effects on the muscle of these two structures. The first effect is a 
shortening of the length of systole. This allows recovery to begin 
earlier, and thus assures a quicker return of excitability. The 
second vagal effect is a decrease in the rate of the recovery process. 
In the case of the auricle the first vagal effect predominates, whereas 
in the A-V node the second effect predominates. Thus Lewis 
explains the differences seen in the two structures on vagal stimu- 
lation. 

If we accept Lewis’ explanation of these phenomena,* we can say 
of the case reported here that: (1) The periods of 2:1 ventricular 
response resulted from the muscle of the A-V’ node being com- 
pletely refractory to every second auricular impulse; (2) that the 
periods of 1:1 response following exercise resulted from a lessening 


* This explanation has been discussed by Seott (loc. cit.) 
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of the refractory state of the muscle or at least of some of the fibers; 
(3) that the prolonged P—R intervals seen during 1:1 conduction 
resulted from the impulse having to traverse a circuitous path due 
to the muscle of the A—V node being partially refractory. 

As to what process caused the sudden change in the excitability 
of the A—V node in this case we can only surmise. We can only 
say with certainty that the change followed exertion. The effects 
of exercise on the heart are complex. Release of vagal tone is cer- 
tainly one of the most conspicuous. According to the hypothesis 
of Lewis cited above, this latter reaction might bring about the 
periods of 1:1 conduction by speeding the rate of recovery of 
excitability. Considerable light could have been thrown on the 
relation of vagal inhibition to the onset of these paroxysms of 1:1 


Fig. 4.—Case II. A tracing showing auricular flutter with 2:1 block. Time in 
one-fifth and one-twenty-fifth second, 


conduction could we but have induced such a response by atropin 
or ended a paroxysm by vagal stimulation. We dared not make 
the atropin study because of the severe effects on the circulation 
of these paroxysms. The effect of vagal pressure, as we observed 
it when applied during the periods of 1:1 conduction, was to 
increase the degree of block. In Fig. 2 is shown the effect of vagal 
pressure applied while alternating cycles of 1:1 and 2:1 conduction 
were occurring. The spontaneous changes in conduction occurred 
so rapidly, however, that we do not feel that we can speak positively 
of this reaction. 

The Circulatory Response to the Rapid Ventricular Rate. The 
effects of a tachycardia, such as this case exhibited, depend on many 
individual factors. In the case we are reporting, while 2:1 con- 
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duction and a ventricular rate of 130 was present, there was little 
or no embarrassment. With the onset of 1:1 conduction, however, 
the circulatory distress became extreme. Fortunately the parox- 
ysms were of short duration. 

The Frequency of Periods of 1:1 Conduction during Auricular 
Flutter. The scarcity of reported cases of this mechanism would 
indicate that it occurs but rarely. It is our impression, however, 
that this disturbance occurs more frequently than the number of 
reported cases indicate. This impression is strengthened by our 
having obtained a history strongly suggestive of this disturbance in 


Fia. 5.—Case II. A continuous tracing of lead II taken after moderate exertion. 
For a time, as shown in the diagrams, the ventricle responded to two successive 
auricular impulses, each third auricular impulse being blocked. Time in one-fifth 
and one-twenty-fifth second. 


several other cases of auricular flutter. Since the case reported 
here came to our attention, we have had but one other case of 
auricular flutter on which it seemed safe to attempt to induce 1:1 
conduction. In this second case, hopping ten times on each foot 
brought on a 3:2 response for a time, that is, there were alternate 
cycles of 2:1 and 1:1 conduction. Figs. 4 and 5 are examples of 
this mechanism. 

Summary. A single case of auricular flutter is reported in which 
the ordinarily present 2:1 block was interrupted by periods of 1:1 
conduction, which lasted two to three minutes. These paroxysms 
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were very easily induced by relatively slight exertion. When pres- 
ent these paroxysms placed a serious and alarming strain on the 
heart. 

A second case of auricular flutter is reported in which exertion 
brought on 1:1 conduction in alternate cycles. 

It is suggested that periods of 1:1 conduction in auricular flutter 
are more common occurrences than the scarcity of reported cases 
would indicate. 
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REVIEWS. 


HANDBOOK OF SKIN Diseases. By FREDERICK GARDINER, M.D., 
Lecturer on Skin Diseases, University of Edinburgh. Second 
edition. Pp. 248; 46 figures and 12 colored plates. New York: 
William Wood & Co., 1924. 


Tus pocket-manual is in the quiz-compend class, and while 
designed for students lacks the concise, categorical characters 
that make American counterparts so valuable in a crowded curri- 
culum, and which it cannot hope to replace. The illustrations are 
not bad; binding, printing and quality of paper are good; but the 
price of this small handbook is quite in keeping with the excessive 
prices of English medical books in general. W. 


Tue First CENTURY OF THE PHILADELPHIA COLLEGE OF PHAR- 
macy. Edited by Joseph W. ENGLAND. Pp. 728; illustrated. 
Philadelphia: Philadelphia College of Pharmacy and Science, 
1924, 


Tus splendid book is a very complete history of the College 
of Pharmacy in the past hundred years. It contains a most inter- 
esting mass of historical data which should be of great interest to 
anyone connected with the College and of interest to medical and 
pharmaceutical historians. The book is beautifully prepared, very 
well gotten up and is a tome which redounds to the credit of the 
editor and editorial board. M. 


INSULIN IN GENERAL Practice. By A. CLARKE BeaoG, M.D. 
O.B.E., Cu.B., M.B., Honorary Physician to Swansea Hospital, 
London. Pp. 130; 4 illustrations. London: William Heinemann, 
1924. 


Tuts is the third or fourth book that the reviewer has had the 
opportunity of seeing which deals with specific directions to the 
practitioner for the care of the diabetic, and more particularly with 
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the use of insulin. It is, however, the first that has come from Eng- 
land, therefore it is not necessarily an addition to an already over- 
crowded literature but rather is a book prepared for the practitioners 
of another country. It compares most favorably with those which 
have been prepared in the United States and in some respects is 
probably superior to any we have seen. On the whole, however, 
the little books on insulin therapy are very much of the same general 
type and are all equally good. M. 


THe MepicaL DEPARTMENT OF THE UNITED STATES ARMY IN THE 
Wortp War. Volume XI. Surgery. Part Two. Pp. 827; 
illustrated. Washington: Government Printing Office, 1924. 


Tus third volume of the Medical Department of the United 
States Army in the World War which has just appeared is fully up 
to the standard of the two which have preceded it; indeed I might 
say that it is superior from the surgical standpoint though not 
historically as important as the other two volumes. This volume 
deals with empyema, maxillofacial surgery, ophthalmology in the 
United States and in the A. E. F., and otolaryngology in the United 
States and in the A.E.F. These various sections are very well 
presented and profusely illustrated. The colored photographs of 
the lungs are beautiful examples of the printer’s art. The first 
three sections of the book are particularly commendable, the last 
three are hardly as complete as the first three sections. If the 
succeeding volumes of the history of the Medical Department in 
the World War are as well executed as this present volume a tre- 
mendous amount of valuable information will be available for the 
medical profession and for medical officers. M. 


Tue Founpation oF Heatta. By BARNARD SHARP, 
S.M., M.D., Pu.D., Professor of Bacteriology and Preventive 
Medicine in the Medical Department of the University of Texas. 
Pp. 256; 20 illustrations. Philadelphia: Lea & Febiger, 1924. 


Tue Foundation of Health is a physiology for the layman and 
more particularly the lay student who wishes to know about the 
various bodily processes which take place in daily life. It deals 
largely with physiology, with an added atmosphere of anatomy and 
personal hygiene, the parts melded together into a complete whole 
which presents a most thorough and complete exposition of what 
the individual should know about his own body and about the care 
of the body. A book of this type is hard to prepare to bring it down 
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to the level of the non-medical reader so that he can understand 
and comprehend it. The author has done this so successfully that 
the book can be recommended to anyone who is interested, and 
most of us are, in the body and personal hygiene. M. 


Tue Human Testis anp Its Diskases. By Max Tuorek, M.D., 
Surgeon-in-chief, American Hospital; Consulting Surgeon, Cook 
County Hospital, Chicago, Ill. Pp. 548; 308 illustrations. Phila- 
delphia: J. B. Lippincott Company, 1924. 


A Most interesting book and a title that makes one hope that a 
true successor to Curling has appeared. One quickly perceives, 
however, that the author’s interest centers in the endocrinology 
of testicular function and the subject matter relative to true patho- 
logic conditions is woefully relegated into a minority role, frequently 
discharged with extensive quotations from other authors or simply 
sparingly treated. That the subject of hydrocele in its entirety 
can be dismissed with a scant 125 lines; or that vaso-epididymal 
anastomosis in sterility demands only 28 lines (with no mention 
of Hagner’s work); or that epididymitis can be dismissed with an 
inheritance of the last four pages of this large book, shows that the 
volume is poorly balanced and does not represent its title. When 
the author writes on his special forte and simply deals with the 
physiological functions, normal and perverted, the book consti- 
tutes an excellent presentation of the mass of recent literature on 
the subject of gonadal endocrinology, which is fairly presented, 
carefully analyzed and judiciously passed upon, and_ likewise 
enhanced by the author’s valuable work on transplantations. On 
this side of the subject it represents a valuable milestone in 
advancing medicine. R. 


A Recorp oF MEASUREMENTS, WEIGHTS, AND OTHER Facts 
RELATING TO Man. Toe WILLIAM Ramsey HENDERSON TRUST 
Reports Nos. 2 anp 3. By J. F.Tocner. Pp. 172. Edinburgh 
and London: Oliver and Boyd, 1924. 


Tus volume constitutes the second and third of the Henderson 
Trust Reports, the first having been published in 1905. It consists 
of anthropometric observations on samples of the civil populations 
of Aberdeenshire, Banffshire and Kincardineshire, and a study of the 
chief physical characters of soldiers of Scottish nationality and a 
comparison with the physical characters of the insane population 
of Scotland. 


ROSSITER: THE ROMANCE OF A LIVING TEMPLE 905 


MoperN Meruops or TREATMENT. By LoGaN CLENDENING, 
M.D., Assistant Professor of Medicine, Lecturer on Therapeutics, 
Medical Department of the University of Kansas. Pp. 692; 77 
illustrations. St. Louis: The C. V. Mosby Company, 1924. 


THE purpose of this book, according to the author, is “to present 
a comprehensive statement of the best modern thought and practice 
upon the treatment of diseases included in the general specialty of 
internal medicine.”’ ‘‘A book on treatment,’ he continues, “should 
give a method of procedure so clearly and minutely that a person 
who has never heard of it could do it from the description.”” The 
pages which follow admirably carry out these ideas. Approximately 
one-quarter of the book is devoted to instruction in the use of 
important drugs; unimportant ones are omitted. One-third of the 
work describes the application of therapeutics to particular diseases. 
The remainder is devoted to the consideration of special methods of 
treatment, such as biologic therapy, dietetics, mechanotherapy and 
radiotherapy. The brief chapter on psychotherapy is especially 
worth reading. The book will commend itself to practitioners of 
internal medicine, medical students, and perhaps most of all to 
hospital interns, who will find included in its pages excellent descrip- 
tions of practically all of the therapeutic measures practised in the 
medical wards of the modern hospital. A. 


THe RoMANCE OF A LivinG TEMPLE: A STUDY OF THE HuMAN Bopy 
By Freperick M. Rossrrer, B.S., M.D., L.C.R.P., M.RC. 
Pp. 254. London and New York: George Sully & Co., 1924. 


Tue object of this work, as stated in the author's preface, is to 
arouse in the young a deeper interest in the study of the human body 


‘ 


and to instil a “ practical knowledge of the physical basis of happi- 
ness and morality. The teacher who can create in the young mind a 
love for the laws of health has accomplished a mighty work in pre- 
ventive medicine. To regard the body as a temple is not vital, but 
to see the bearing of practical physiology and hygiene upon yourself 
is of the greatest importance.”’ 

To these ends Dr. Rossiter uses an extended simile of workers 
erecting a building, stress being laid upon the materials employed 
and upon the care bestowed on the welfare of the “workers,’’ repre- 
sented by the various physiological functions. 

Dr. Rossiter’s simplicity of style and wealth of apt illustration 
are especially valuable in Chapters 31 to 37 inclusive, which treat 
of diet. Without discussing the accuracy of all statements made, 
the average lay reader will probably gather from the book, as a net 
impression, a focussing of his attention, by means of its novel stvle, 
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upon the folly of neglecting the primary laws of health, and in this 
respect, as the book is eminently readable, its measure of value may 
be not inconsiderable. W. 


GENERAL CyroLocy. Edited by E. V. Cowpry, formerly Professor 
of Anatomy at Union Medical College, Peking, China: Member of 
the Staff of the Rockefeller Institute for Medical Research. Pp. 
754; illustrated. Chicago: University of Chicago Press, 1924. 


Tuis volume is the result of the combined efforts of thirteen 
scientists each writing of that phase of cytology most intimately 
related to his own field. It shares, therefore, the advantages and 
disadvantages inherent to this type of composite presentation. A 
variation of excellence is one of the disadvantages and it is evident 
in the present work. While most of the sections deserve the highest 
praise and are the most authoritative statements on their subjects 
today, especially perhaps those by Conklin, McClung, Cowdry and 
Jacobs, that on the Chemistry of Cells is so inferior as to seriously 
mar the value of the volume. Phrases such as on page 22—‘‘For all 
practical purposes, however, the ether which we have called space 
and time may be referred to as Infinity and Eternity”—seem out 
of place in a work of this character; nor does a loose statement 
such as on page 48, “In its (iron’s) absence hemoglobin cannot be 
formed and the disease known as chlorosis is the result.”’ 

The other sections, however, make the book invaluable to the 
worker in this field, although it is scarcely digestible by the under- 
graduate student. The volume is beautifully prepared and illus- 
trated. An unimportant typographical error on page 4, and on page 
367 a transformation of Archives of Internal Medicine into “ Arch. 
Internat. de méd.,”’ suggest the need of some revision. ¢ 


ArtiriciAL Limes: APPLIANCES FOR THE DISABLED. By Dr. 
FLORENT Martin, Director of the Technical and Scientific 
Institute of Artificial Limb Fitting, Brussels. Geneva: Inter- 
national Labor Office, 1924. 


Tue International Labor Office publishes this volume with the 
desire to be of service to all persons disabled either in war or in 
industry. The reasons for its publication may be given in a few 
words. Its object is the general dissemination of information, and 
it is therefore not purely scientific in character. It is intended to 
present information to all those who for any reason are interested 
in artificial appliances; disabled soldiers or sailors, persons injured 
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in industrial accidents, institutions for insurance against accidents, 
invalidity, sickness, etc. It should provide anyone who wishes to 
obtain an artificial appliance for any given mutilation with precise 
data as to the conditions which should be fulfilled by any satis- 
factory appliance, and the best types of limb manufactured in the 
different countries. 

After summarizing the general principles on which surgical and 
orthopedic treatment of amputations should be based, the author 
reviews the appliances at present in use, classifying them according 
to the type of amputation and the method of artificial limb manufac- 
ture. He draws attention to those applicances onty which are of 
real and demonstrated practical value and has deliberately omitted 
experiments in limb manufacture. A brief description is given of 
-ach limb mentioned, accompanied by a sketch or photograph and 
a critical appreciation, so that the reader may be in a position to 
form an objective opinion. E. 


CLINICAL ASPECTS OF THE ELECTROCARDIOGRAM. By HaRrowp 
R. B. Parner, M.D., Associate in Medicine, Cornell University 
Medical School. Pp. 222; 56 illustrations. New York: Paul 
B. Hoeber, 1924. 


THERE have been published recently a number of books for 
beginners in electrocardiography. Of these Dr. Pardee’s stands 
out as the most interesting, since he has not hesitated to incorporate 
his own experience and opinions. It is not surprising, therefore, 
that the book has some of the faults that accompany this outstand- 
ing virtue, but they are of minor importance. The style is simple 
and direct and the thought clearly expressed. The discussion of the 
various aspects of electrocardiography is adequate for the most part 
to serve as an introduction to the subject. An excellent case is 
made out for the clinical use of the electrocardiograph. W. 


DISEASES OF THE Eye. By Cuarves H. May, M.D., Director and 
Visiting Surgeon, Eye Service, Bellevue Hospital, New York. 
Eleventh edition. Pp. 445; 374 illustrations. New York: William 
Wood & Co., 1924. 


Tuts handbook is admirably arranged for students and practi- 
tioners, although it is not intended to replace the larger text-books 
of reference. 

Each chapter commences with an anatomical and physiological 
review of that part of the eye to be discussed, which is a distinct 
asset in studying the different diseases of the eve and its adenexia. 

The chapters on Uveitis and Disturbances of Motility have been 
rewritten. The size of the book has not been enlarged, though in 
its revision it has been brought up to date. S. 
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ProropLasmMic AcTioN AND Nervous Action. By Ratpu S. 
Litui£, Professor of General Physiology, University of Chicago. 
Pp. 417; 6 illustrations. Chicago: The University of Chicago 
Press, 1923. 


Tuis is a discussion of the fundamental properties of living 
matter, from the physicochemical point of view. The chief dis- 
tinguishing characters of organisms are growth, development and 
an integrative correlation of activities. The essential problem in 
the physiology of growth is that of the conditions of specific syn- 
thesis in protoplasm, and the problem of integration resolves itself 
largely into the study of the conditions under which protoplasmic 
processes, although spatially separated, mutually influence one 
another, 7. e., the problem of transmission. To the solution of these 
questions the author has made valuable contributions, one of the 
more recent of these being the study of chemical transmission along 
an iron wire immersed in nitric acid. He has been able to show in 
some detail the parallels between the transmission of these chemical] 
effects in the inorganic model and the transmission of nerve impulses 
in living nerves. He has also devoted much time to the study 
of cellwalls as semipermeable membranes and the relation of their 
properties to anesthesia and metabolism. In this book he has 
brought together and reviewed his results, thus giving a collected 
discussion of these fundamental but intricate processes of life. 


A. 


ANESTHESIA IN DENTAL SURGERY. By the late Tuomas D. Luke, 
M.D., F.R.C.S. (Epin.). Edited by J. Sruarr Ross, M.D., 
F.R.C.S. (Epry.), Honorary Anesthetist, Edinburgh Dental Hos- 
pital, and Lecturer in Anesthetics, Edinburgh University. Fifth 
edition. Pp. 238; 45 illustrations. London: William Heinemann, 
1924. 


Tue fact that this is the fifth edition is proof of the popularity 
of the book in Great Britain. The first chapter is a very complete 
history of anesthesia. The authors indicate a marked preference 
for general anesthetics in dental surgery, and give an excellent 
presentation of nitrous oxide, ethyl chloride, ether and chloroform 
as adapted to this field. The chapter on local anesthesia is inade- 
quate when measured by the standards of American practice. 
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Exsanguination-transfusion, A New Therapeutic Measure in the 
Treatment of Severe Toxemias. — Rosertson (Arch. Surg., 1924, 
9, 1) as a result of his extensive experience in treating the various 
toxemias of children, has come to place great reliance on the opera- 
tion of exsanguination-transfusion. The technic calls for replacing 
all, or nearly all, of the patient’s blood by the blood of donors, so 
that the method is necessarily limited in its application to children 
because of the difficulty of obtaining sufficient donors for larger patients. 
Several donors are always prepared and at hand before the operation 
is started even on a child. Best results have been obtained when prac- 
tically the whole of the child’s blood is replaced. Blood is drawn from 
the donors, citrated to 0.35 per cent, and kept at body temperature 
until needed for injection. The child is bled from the superior longitud- 
inal sinus in case the fontanelle is still open, otherwise from the super- 
ficial veins. When exsanguination has proceeded to the point where 
the pulse begins to weaken, the injection of the donors’ blood is begun. 
Thereafter the two processes go on simultaneously. To date (March, 
1924), the operation has been repeated on 501 occasions, with increas- 
ingly beneficial effects. Best results are seen in children suffering from 
the toxemias of severe superficial burns, erysipelas, acute septic scarlet 
fever, and in acute intestinal intoxication. 


The Effect of Iodin in Exophthalmic Goiter.'The definite value of 
iodin therapy in exophthalmic goiter reported by Plummer from the 
Mayo Clinic in May, 1923, has since been confirmed and emphasized 
by PLUMMER and Boorusy (Jour. Towa Med. Soc., 1924, 14, 66) at the 
Mayo Clinic and by Starr, WaLcorr, SEGALL and Means (Arch. [nt 
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Med., 1924, 34, 355) at the Massachusetts General Hospital. The latter 
group of investigators studied a series of 25 exophthalmic goiter cases 
treated identically in the hospital. Liquor iodi compositi, U. S. P., 
was used uniformly, the usual dose being 15 drops daily well diluted in 
water and taken after meals. Twelve of the 25 patients responded to 
the iodin therapy with the acute iodin remission resembling the effect 
produced by subtotal thyroidectomy. Eight others showed remissions 
of a less extensive degree. Of the 5 cases treated unsuccessfully, 2 
of the patients were pregnant and a third had cardiac decompensation. 
So if the uncomplicated goiter cases treated under iodin, 92 per cent 
showed marked improvement. In every case, however, where iodin 
was discontinued, there occurred within one or two weeks a rapid rise 
in metabolic rate and an increase of toxic symptoms. The important 
point is made that, if a patient receiving iodin is to be operated upon, 
the iodin therapy should not be discontinued before the operation on 
account of the recurrence of symptoms noted above. 

The Nasal Accessory Sinuses in Cardiopathies.—Three cases, with 
autopsy findings, are reported by MILLER (Arch. Int. Med., 1924, 34, 
177) in a preliminary note emphasizing the importance of a careful 
scrutiny of the nasal accessory sinuses in all cases of vegetative endo- 
carditis. In each of these three cases of acute vegetative endocarditis 
there was no suspicion of sinus involvement during life, yet at autopsy 
one or both maxillary sinuses were found to contain pus and to show 
evidence of rather long-standing infection. He advises thorough inves- 
tigation of the nasal sinuses in all cases of vegetative endocarditis in 
the hope that no cases of sinus empyema be overlooked. 


The Ex-service Man and His Lungs.—One of the most interesting 
developments of the war has been the large number of ex-soldiers 
who have been crippled as a result of infection of the lungs, the majority 
of cases, at least in the minds of these ex-soldiers, as a result of the inhala- 
tion in small quantities of one of the lethal gases. Hawes (Jour. Am. 
Med. Assn., 1924, 83, 1490) describes his experience from a study of 1200 
such cases. He divides the 1200 cases that he has seen and of which 
he has accurate records into groups as follows: (1) Tuberculosis, 
active and inactive; (2) cases wrongly diagnosed as tuberculosis; (3) 
gas and its complications; (4) influenza and its complications; (5) non- 
tuberculous pulmonary conditions. Of the first group he says tuber- 
culosis is primarily a great diagnostic dumping-ground, and that whereas 
twenty-five years ago the tendency was to avoid making a diagnosis 
until the disease was fully fledged, now the pendulum has swung in the 
other direction and that in these ex-service men the tendency is to 
describe all symptoms referable to the chest as tuberculous; the great 
majority of these patients did not have active tuberculosis though 
many of them have the signs of an inactive lesion. As causes for the 
wrong diagnoses of tuberculosis he attributes the errors in part to three 
main divisions: (1) Failure to spend sufficient time in history taking; 
(2) lack of temperature and pulse records; and (3) overemphasis of the 
roentgen-ray findings. The causes of error apply not only to the exami- 
nation of ex-service men but also to the civilian. Hawes also points 
out that of the 344 cases that were referred to him because of pulmonary 
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symptoms which were thought to be due to gas, that in only 19 or 5 per 
cent could he say that gas had been a factor in a subsequent tuberculous 
process, but on the other hand chronic bronchitis occurred in 147 of 
these gassed men. The diagnosis of a neurosis was the only one that 
could be made in 25 per cent of these gassed cases. These figures are 
particularly interesting because in the mind of the average physician 
there has developed the idea that gas has been the cause of a great 
number of pulmonary cripples, and this idea is even more exaggerated 
in the minds of the laity, whereas the physicians such as Hawes who 
carefully study these cases and who do come in contact with large 
numbers of so-called gas cases found that the gases had practically no 
effect whatsoever on the development of a tuberculous pulmonary 
process. Certainly the majority of the patients who complain of gas 
symptoms have the fear of gas and the effects of gas so inculeated in 
their minds that they attribute all types of awful results to these sub- 
stances. Tuberculosis of the lung is thought to be present by many of 
these patients because of the more or less persistent bronchitis asso- 
ciated with coughing, sensation of constriction of the chest and general 
weakness. These patients in addition to their neurotic symptoms also 
have the ever present desire to receive large compensation. It has 
been the reviewer’s good fortune to have had the opportunity of following 
from time to time a half a dozen men who were first seen a comparatively) 
few hours after being gassed. All these men had a widespread pul- 
monary lesion and were severely gassed. Gradually the pulmonary 
signs have cleared up, these men were intelligent officers and upon 
their return to civil life at once began to earn a living and have done so 


most successfully ever since. Of course, a small number of cases such 
as this is not sufficiently large from which to draw conclusions, but 
these men were seen when their pulmonary condition was most active 
and have been seen steadily ever since. 
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Intra-abdominal Biliary Exclusion from the Intestines— Cholecystitis 
—Nephrostomy—_A New Method.— Kaprsinow, ENGLEe and Harvey, 
(Surg. Gynec. and Obst., 1924, 39, 62) say that the principles involved 
are the anastomosis of the gall-bladder to the pelvis of the right kidney 
and ligation and division of the common duct. Immediately after the 


| 
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first stage hile can be found in the urine in varying amounts, but the 
animals remain at practically the preoperative weight. This method 
does not allow for determination of the total biliary output, but pigment 
studies can be made. It insures a biliary fistula free from injection and 
necessitating none of the inconveniences of dressings or collecting 
apparatus. 


Mortality from Empyema in Children.— Lapp and CuTLer (Surq., 
Gynec. and Obst., 1924, 39, 429) declare that empyema in children has a 
moderately high mortality in their experience and in that of every other 
surgeon who has reported an appreciable number of cases. The mor- 
tality is highest during the first year of life. After the eighth year the 
mortality should be low and in the present series vanished. The next 
most potent factor in mortality is the type of the infective organism. 
Streptococcus hemolyticus yields the highest mortality of the common 
kinds of infection. Avoidance of operation before the pneumonia 
has resolved is a factor in the low mortality of this series. Intercostal 
drainage with an attempt to keep the thorax closed around the tube 
is the operation of choice with streptococcus infection. Rib resection 
with freeing of pleural adhesions to allow for expansion of the lung is 
the operation of choice for the vast majority of postpneumonic cases, 
because it gives lower mortality rates, requires fewer secondary opera- 
tions and yields better permanent pulmonary function. 


Subcutaneous Tenotomy of the Tendon of Achilles.—GALLanp (Aim. 
Jour. Surg., 1924, 38, 213) says that it is indisputable that the vast 
majority of tenotomies performed on the heel cord are followed by firm 
union. There are cases, however, in which the functional results are 
not entirely satisfactory. In a large proportion of cases, the unsatis- 
factory result is due to the fact that the gastrocnemius-soleus group 
is weak. There are some, however, in which the functional failure is 
due to the method employed in dividing the tendon. The author 
describes two distinct subcutaneous tenotomies—the oblique subcu- 
taneous tenotomy, which is indicated in all cases of equinus, in which 
there is no underlying spastic condition, and second—the subcu- 
taneous plastic lengthening of the tendon which is indicated in all 
spastic cases and in cases in which the equinus is extreme. The amount 
of lengthening that will be required can be calculated by taking one- 
third of the distance, which separates the heel from the floor with the 
foot held in moderate inversion. 


Treatment of Bone and Joint Tuberculosis.— Brockett (Jour. Bon: 
and Joint Surg., 1924, 6, 832) state that there is necessity of a definite 
diagnosis based on all of the recognized methods of value. It is neces- 
sary to distinguish an early primary synovial disease, in the stage before 
the essential articular structures are invaded from a true articular 
disease in which these essential structures are involved. Methods 
employed in treatment are not as important as the way in which the 
chosen method is carried out and different methods of treatment may 
and should be carried out in the same case for the various methods 
which have been so strongly advocated, must each possess virtues. 
The principles of the different agencies and methods must be understood 
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and what may be accomplished by them, particularly the conservative 
ones, in order that the case be given the benefit of their influence when- 
ever and as long as it is possible, but not after their usefulness is over. 


The Dangers of Unabsorbable Sutures in Gastroenterostomy. 
Git and Jones (Lancet, 1924, 207, 697) believe the suture of choice is 
chromic or tanned gut. If a gastrojejunal ulcer devciops, it should be 
treated surgically and not medically. Excision should be performed 
of the original anastomosis and the ulcer and a reconstruction should be 
done nearer the lesser curvature. Several authors are cited who have 
given up silk and thread sutures, who have had no incidence of peptic 
ulcer since abandonment, in favor of catgut. One author, Wright, 
had records of 13 cases of gastrojejunal ulceration, due to silk suture. 
Adams recorded the occurrence of a gastrojejunal ulcer three years 
after anastomies with a silk knot in the center of the ulcer. 


Surgery of the Knee-joint.— ALLISON (Surg., Gynec. and Obst., 1294, 
39, 409) says that operations on the knee-joint, which have for their 
object the restoration of knee-joint function demand for success the 
careful handling of the tissues and especially the avoidance of injury 
of the joint cartilages. Operations upon the knee, which have for their 
object the obliteration of joint function, require a careful removal of 
joint cartilages. In children this is all that should be done. In certain 
disease processes, mostly tuberculosis, operation upon the knee offers 
the one sure method of cure. Ankylosis should be the objective. Espec- 
ially in acute infections of the knee, operations to clean the joint cavity, 
or to establish drainage, hold the only promise of conservation of knee- 
joint function. Functional use of the lower extremity may be well 
carried out with a stiff strong weight-bearing knee. Functional use 
of the lower extremity is inhibited or lost if the knee be insecure, painful 
or partially functioning. The dangers that can come from an insecure 
knee are not insignificant. The menace that shadows the life of an 
individual with a tuberculous knee is very real. 


Chronic Stenosis of the Duodenum.— Karkoczi (Am. Jour. Roent- 
genol., 1924, 12, 246) state that chronic duodenal stenoses are divided 
into two groups— persistent and intermittent. Causes of persistent 
stenoses are adhesions after laparotomy, adhesions due to tuberculosis 
and peritonitis and tumors of the stomach and pancreas. Causes of 


intermittent stenoses are movable tumors, pressure of the mesentery 
or the superior mesenteric artery, reflex spasm resulting from a lesion 
elsewhere in the gastrointestinal tract. Duodenal stenoses do not 
belong to diseases of great rarity. The roentgen examination is decisive 
It has to ascertain whether there is an organic disease in question and 
whether there exists a motor disorder, both of which justify the interven- 
tion of the surgeon 


The Etiology of the Femoral Hernial Sac.—Buckiey (Jour. Brit. 
Surg., 1924, 12, 60) says that the sac of a femoral hernia is a preformed 
sac and is not formed contemporaneously with the expulsion of a viscus. 
There is not sufficient proof that this preformed sac is of congenital 
origin. The sac is acquired as a result of properitoneal fat being herni- 
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ated into the thigh, through that naturally weak site in man—the crural 
ring. This hernia of properitoneal fat drags with it a small peritoneal 
sac. Anatomically a man is as much liable to a femoral hernia as a 
woman. The greater frequency of the condition in women is due to 
pregnancy and to the prolonged period of raised intra-abdominal pres- 
sure, which that condition produces. No existing theory accounts for 
the fact that among the comparatively few cases which occur below 
the age of fifteen years, female have a two to one majority. 
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Contraindications to the Use of Digitalis in Certain Types of Cardiac 
Insufficiency.— Borpet and YacorL (Arch. de mal. du coeur., 1294, 6, 
335) report 3 similar cases of cardiac insufficiency having aortic involve- 
ment of different degrees, regular and slow pulse, positive blood Wasser- 
mann, and subject to attacks of angina. In each case the angina was 
aggravated or precipitated by digitalis therapy while intravenous 
injections of ouabain caused relief of symptoms. Clinical examination 
during the acute attacks of the angina revealed acute or subacute car- 
diac insufficiency, and the roentgen-ray a heart more distended than 
between attacks. After a course of ten to twelve intravenous injections 
of ouabain in j-mg. doses the diameters of the heart were diminished 
and clinical symptoms stopped. On the contrary when digitalis alone 
was used the original attacks were more numerous and more severe 
and the roentgen-ray showed a more marked distention of the left 
ventricle. Ouabain augments the systolic contraction of the ventricle 
by increasing the tone of the ventricular muscle, and the attacks of 
angina cease. Digitalis on the other hand slows the heart-rate by pro- 
longing diastole, and an overdistention of an already distended ventricle 
results and precipitates an attack of angina and cardiac insufficiency. 
In conclusion the authors state that in cases of cardiac insufficiency 
with overdistention of the left ventricle digitalis may be poorly toler- 
ated. When the heart-rate is regular and slow it may be harmful and 
in these cases ouabain is the medication of choice. In addition to the 
cases mentioned there may be borderline cases with decompensation 
and an acceleration and irregularity of rate. Digitalis then is useful, 
but should be preceded by a course of ouabain so that the permanent 
distention of the heart in systole may be decreased, and the heart 
muscle prepared for digitalization. 


Constipation of Civilization ond} its 5 Treatment with Substances which 
Increase the Bulk of Feces, Particularly Normacol.— Constipation of 
the present day, which is a result of the machine-age with a diet of meat, 
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fat and milk products which satisfy the protein requirements, but 
yield little residue, can be corrected according to the opinion of 
SCHINDLER (JMiinchen. med. Wehnschr., 1924, 33, 1130) in two ways: 
(1) By substituting sport for the lack of muscular work and thus neces- 
sitating a diet higher in calories and of greater cellulose content, or (2) 
by adding substances to the diet which do not irritate the intestinal 
mucosa as do cathartics of various kinds and yet will regulate its 
activity. Linseed and psyllium seed are satisfactory and easy to take, 
but normacol made by the firm of Kahlbaum acts in the same way, but 
because of its greater affinity for water is much more effective. Nor- 
macol was used in 200 cases and in two forms. One form contained a 
trace of the extract of frangula, the other form was without it, and was 
called special normacol. Two teaspoonsful of the special normacol 
once or twice a day is the average dose. In the first weeks of treatment 
of this form of constipation and in cases of constipation due to proctitis 
or hemorrhoids the original normacol with frangula may be necessary. 


The Precipitation of the Crisis in the Treatment of Pneumonia. 
GARDNER Mepwin (Brit. Med. Jour., 1924, 2, 49) reports the successful 
treatment of pneumonia by the precipitation of crisis by means of the 
subcutaneous or intramuscular injection of sodium nucleinate. From 
extensive experience during the pandemic of influenza in 1918 and 1919 
in Alexandria it was discovered that injections of sodium nucleinate 
would cause a marked increase in the number of white cells whether 
the patient had a leukopenia or not, and simultaneous!: there was a 
corresponding improvement in the patient’s condition. Records of 53 
cases are reported and all except 8 responded to this treatment. In addi- 
tion to the injections of sodium nucleinate sodium bicarbonate was 
given by mouth to the cases which showed signs of acidosis. In all 
cases of lobar pneumonia treated with sodium nucleinate there was 
rapid improvement, and in every case the crisis occurred within forty- 
eight to sixty hours after the first injection, no matter on what day of 
the disease it was administered. The preparation used for intramuscular 
injection was a solution of sodium nucleinate put up by the Clinical 
Laboratories of Paris in ampules of 2 cc containing 0.05 gm. to the 
cubic centimeter. 
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Mental Health Problems in School Children.—Esaucu (Am. Jour. 
Dis. Child., 1924, 28, 265) indicates the absolute necessity of close 
codperation between the school authorities and mental clinics. Early 
maladjustment always is discoverable in school, and prompt study 
should be productive of results, and a great aid to the individual teacher 
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and school. The goal of education is t6 produce well-balanced persons 
who will adjust to their environment by meeting the realities of life 
instead of evading personal problems, and so developing faulty habits 
and poor social adaptation. Character training is as important as 
school instruction for efficiency and health. The cases summarized in 
his paper show the relation of emotional life, home environment, and 
training to school progress, and indicate the necessity for the study of 
the individual child in his total reactions to the school situation. The 
study of such a group of children is of practical significance when we 
consider that the school constitutes the real health center for the child 
of any district and affords the best chance for routine physical and 
mental examination. General ignorance of the principles of correct 
training of the child during the preschool and school age constitutes 
one of the most important public-health problems. To meet this 
problem, a closer relationship should be established between the school 
and the home through the agency of the visiting teacher, specially 
trained nurse and the social-service worker. Definite instruction in 
mental hygiene in all normal schools would be of great help to the 
teachers in lessening the routine problems that they meet in the man- 
agement of behavior disorders in their pupils. School physicians 
trained in mental hygiene, school neuropsychiatric clinics in associa- 
tion with medical clinics and observation wards will be needed in this 
step. The basis of this paper is a study of 50 unselected cases referred 
by teachers of regular schools, and these have been summarized from 
the viewpoint of physical, mental, psychometric and environmental 
findings. Corrective modifications were suggested and the therapeutic 
results after a period of at least one year were recorded. The school 
was shown to be the ideal place for the study and correction of the mal- 
adjustments. The treatment cannot be undertaken too early in life. 


The Intravenous Use of Mercurochrome-220 Soluble in the Treat- 
ment of Pneumonia in Children.—FReeMAN and Hoppe (Am. Jour. 
Dis. Child., 1924, 28, 310) found the intravenous use of mercurochrome 
of value in the treatment of pneumonias of infants and children. The 
results obtained by this drug were often spectacular. The course of the 
disease is sometimes shortened and often abruptly terminated. They 
report 12 cases of pneumonia occurring in infants and children who 
were treated by the intravenous use of mercurochrome-220 soluble. 
They also report the results of animal experimentation, showing that 
following the injection of mercurochrome the fluid squeezed from the 
lungs inhibits the growth of bacteria. Of the 12 cases of pneumonia 
7 were bronchopneumonia and 5 were lobar pneumonia. Two patients 
died. In 1, death was inevitable before the drug was given. The 
other case, with cyanosis of unknown origin existing for several years, 
showed definite improvement at first, but later failed to respond to 
treatment. In ¢ cases one injection was all that was required. Three 
cases required two injections and three injections were given in 2 cases. 
The average dose was 0.005 gm. per kilogram of body weight, using a 
1 per cent solution. The authors call attention to the fact that a very 
marked clinical improvement usually occurs a few hours after the injec- 
tion, and that this improvement sometimes occurs without any very 
marked change in the temperature or pulse-rate. They also observed 
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that these cases of pneumonia treated with mercurochrome ran a much 
shorter course than cases of pneumonia of the same severity when this 
drug was not used. The systemic reaction in children is mild. 

The Effect of the Routine Administration of Cod-liver Oil on the 
Development of Rickets in the Breast-fed.—Dr Buys and von 
MEYsENBUG (Am. Jour. Dis. Child., 1924, 28, 329) based their studies 
on cranial bosses, costal beading, epiphyseal enlargement, flaring ribs 
and craniotabes. The cranial bosses was the most frequent symptom 
recorded. Costal beading, epiphyseal enlargement, flaring ribs, and 
craniotabes followed in the order named. These symptoms developed 
in spite of the use of an emulsion of pure Norwegian cod-liver oil in 
doses of one-half teaspoonful three times a day. The average intensity 
of each of these clinical symptoms was greater than in a former study 
where no cod-liver oil was administered, with the exception of epiphy- 
seal enlargement and costal beading. In these two the average intensity 
was less in this study. All the symptoms began earlier in this study than 
in the previous one. During the first three months of the study there 
were eighty-nine hours less of actual sunshine and an average of 8.3 
per cent less possible sunshine per month than in the same period in 
the previous study. The meteorological summary for the period of this 
study showed the percentage of possible sunshine to be 2 degrees 
above the normal average. It was 1.9 degree less than for the period of 
the previous study. The precipitation for the period of this study was 
6.28 inches above the normal and 10.91 inches more than the precipita- 
tion for the period of the previous study. The atmospheric pressure 
temperature and humidity were about the same as for the previous 
study. The seasonal peak for the combined symptoms was noted in 
the month of July, the greatest height being July 26. The seasonal 
peak for this study differed from the peak of the previous study which 
occurred in the month of March. During the months of July and 
August the percentage of possible sunshine was at its minimum for the 
period of this study. The precipitation during this month was more 
than that for any two consecutive months in the study. The increase 
in the precipitation for July, 1923, over July, 1922, was greater than the 
increase of precipitation for March, 1922, over March, 1923. The total 
hours of actual sunshine for the period of this study was 116.8 less than 
for the period of the previous study. Considering rickets from the 
standpoint of clinical symptoms, the disease was beneficially affected 
by the routine use of cod-liver oil in spite of the adverse meteorological 
conditions. Considered from the standpoint of all clinical symptoms 
sunshine and precipitation seemed to have an influence on the severity 
of rickets even in the presence of the administration of cod-liver oil. 

Clinical Studies of Some Diseases of the Blood in Children with 
Illustrative Cases.—GrirritH (Arch. Pediat., 1924, 41, 511) reports a 
number of cases and he feels that the blood-picture in chlorosis is of 
very frequent occurrence in infancy and childhood, and that such cases 
should be properly designated as chlorosis. The administration of 
iron, without any other treatment, is often of striking benefit in these 
cases and in simple anemia. In diseases of the blood in general, espec- 
ially in childhood, the symptoms appear to be to a certain extent inter- 
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changeable. Without an examination of the blood a diagnosis is more 
likely to be mistaken than correct, and even with it a certain diagnosis 
cannot be based upon any one hematological feature. This is especially 
true of alteration in the character of the red cells, any excess either of 
lymphocytes or myelocytes, a high-color index or a low-color index. 
There appears to exist no definite relationship between the degree of 
alteration of the blood and that of the size of the lymphatic glands and 
the spleen. Variations in the blood-picture occur not only between 
different cases, making the differentiation of the disease present diffi- 
cult, but from time to time impossible in the same case. Only careful 
and often repeated examinations of the blood and of the symptoms in 
general insure the arrival at the correct diagnosis. 

A Clinical Study of Lactic Acid Milk as a Routine Feeding for Sick 
and Healthy Infants.—Fie.p (Arch. Pediat., 1924, 41, 541) claims that 
lactic acid milk is better for artificially fed infants than sweet milk 
because the protein in acid milk is precipitated as a fine flocculent curd 
and remains so in the stomach until the process of digestion has broken 
itdown. The boiling of raw milk partially accomplishes the same thing 
but also partially destroys the vitamines. An extremely important 
factor in selecting a food for young infants is its “ buffer” or acid binding 
qualities. Lactic acid milk is similar in this respect to breast milk, 
the pu of the gastric contents at the height of digestion of a group of 
infants fed on whole lactic acid milk having been found to be 3.71, while 
the average hydrogen-ion concentration of the stomach contents of the 
same group fed on breast milk was 3.75, which is probably about the 
optimum concentration for gastric digestion in infants under one year. 
In sick infants it has been shown that the actual concentration of hydro- 
gen ions in the gastric contents averaged only one-tenth as much as 
that for normal infants receiving the same food, which was breast milk. 
It seems, therefore, rational to avoid sweet milk in feeding sick infants 
for thereby we diminish gastric acidity. The acid of the gastric con- 
tents when present in sufficient amounts permits peptic digestion of 
proteids, influences gastric mobility, and has a very definite antiseptic 
action. The acidity of the gastric contents is known to regulate in 
some measure the pyloric reflex, and acid in the gastrointestinal tract 
stimulates the flow of pancreatic juice, bile and intestinal secretions, 
and results in distinctly better absorption of all the food elements. 
A third reason why lactic acid milk is better than sweet milk for feeding 
infants is that it is practically sterile even under the most adverse 
conditions, or rather under the most favorable conditions for bacterial 
growth. In lactic acid milk there is a maximum of food value with a 
minimum of bulk, which in many cases is of distinct value. 


Medical Aspects of Acute Appendicitis in Children.— How Lanp 
(Jour. Am. Med. Assn., 1924, 83, 961) says that there is justification 
for dreading this disease in the very young because the attacks are 
usually severe. Mild attacks, comparable to those encountered in later 
life, are distinctly rare. General peritonitis may intervene as early as 
the second or third day. It is not proper to conclude that this is the 
rule. Many patients have lived as long as would an adult, and the pro- 
cess has remained localized for days and sometimes even for weeks. 
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Howland agrees with Drachter that the problem of appendicitis in the 
young child is one of diagnosis, and that if operation is performed before 
there is a general peritonitis or pocketing of pus in numerous places, 
the mortality of appendicitis should be no greater but should be even less 
than it is with the adult. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 


JOHN H. STOKES, M.D., 


PROFBSSOR OF DERMATOLOGY AND SYPHILOLOGY AT THE SCHOOL OF MBDICINB, 
UNIVERSITY OF PENNSYLVANIA. 


The Treatment of Syphilis from an Experimental Point of View. 
This article by Brown and Pearce (Ann. Clin. Med., 1924, 3, 1), a 
summary from the experience of two of the most profound students of 
experimental syphilis, should be read in full by all who are called upon 
to deal with the difficult and perplexing issues of modern syphilothera- 
peutics. It is only possible in an abstract to single out a few specially 
effective statements from a text which maintains a rare plané of insight 
and breadth of knowledge of the problems of the disease. The authors, 
reviewing the past decade in the treatment of syphilis, conclude that it 
cannot be said that any considerable progress has been made in the 
treatment of syphilis in the last few years. The noteworthy improve- 
ments have been mainly in the technic of application of known remedies. 
Experience has shown that it is not sufficient to regard syphilis merely 
as a spirochetal infection to be attacked by the use of the most vigorous 
parasiticidal measures that the patient will endure. The treatment of 
syphilis is something more than this. It is in a sense a combination of 
applied pathology and pharmacology, in that the selection and use of 
any therapeutic measure must be determined by the fitness of such a 
measure to meet the needs of a given situation. Not only must one 
know syphilis in all its manifestations, but there is also need for an 
intimate knowledge of the human economy; for after all we do not 
treat the spirochete or even the disease, but we treat the patient, and 
the resources of the patient are destined to become more and more 
important. Among many orienting facts which must be kept in mind, 
we should remember that syphilis begins insidiously and that the invad- 
ing organism is widely distributed before any clinical manifestations 
of the disease appear. The action of therapeutic agents has been and 
is but imperfectly understood. Innumerable estimations of trypano- 
cidal and spirocheticidal action and of toxicity have been made, together 
with exhaustive studies of absorbtion, elimination and distribution. 
But nowhere is there to be found a comprehensive report of the biologic 
action of even such substances as arsphenamin and neoarsphenamin. 
During the early stages of acquired syphilis our efforts may be concen- 
trated on the destruction of parasites, but once a characteristic lesion 
has developed it is useless to try to prevent a systemic distribution 
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of the organisms. It is, however, still possible to prevent the localiza- 
tion and growth of spirochetes in inaccessible foci and to prevent the 
development of lesions which afford more or less protection against 
the actions of spirochetal agents (that is, fibrosis and endarteritis 
obliterans). In very early cases the spirillicidal action of the drugs is 
therefore most important. The effect procedes almost like a test-tube 
reaction. Yet even in the earliest cases some of the spirochetes may be 
inaccessible. Hence other things being equal, penetrating power as 
well as mere spirillicidal action must be considered among the qualities 
required of the drug used. The ability of the selected drug to cause 
resolution of lesions (healing) with resultant exposure of the organisms 
to its effects, must also be considered. Wide differences exist between 
the interrelations of these qualities in different drugs now in use. Some 
are parasiticidal in the blood stream but ineffective in tissue because 
they cannot penetrate it. Others, weakly spirillicidal, are more effective 
in spite of this deficiency, because of their increased penetrating power. 
In the advanced stages of syphilis, the hope of effecting a complete 
sterilization is greatly diminished by the changes that have occurred 
in the host. The penetrating power of the agents used therefore 
becomes the more important as the foci become more difficult of access. 
in dealing with the general immunologic problems of the disease, it 
should be remembered that all therapeutic agents that cause an abrupt 
cessation of the reaction on the part of the patient to his disease, as 
indicated by a rapid resolution of lesions, but which fail to destroy all 
the infecting organisms, operate to the disadvantage of the patient 
and predispose to the subsequent occurrence of more severe manifes- 
tations. In part this effect is attributable merely to the removal of the 
stimulus to reaction resulting from actual destruction or temporary 
suspension of the activity of the spirochetes. In other instances how- 
ever, there is definite and more or less persistent reduction of the effec- 
tiveness of the reaction due to the effect of the drug on the patient. 
Moreover in cases of this kind, the earlier the treatment is undertaken 
the more serious are the consequences of failure on account of inter- 
ference with immunologic reactions. It appears from the observations 
of Chesney and Kemp that permitting the immunologic reactions to 
develop to their full force leaves the animal after subsequent sterilizing 
treatment, immune or at least refractory to reinfection, although no 
remnant of the old infection can be demonstrated to explain the immu- 
nity. Moreover, there are remarkable differences in the character of the 
disease which can be produced by the use of a given procedure at 
different seasons of the year or in different years. It has been shown, 
too (Pearce) that iodids, known to be without spirillicidal effect, are 
able when used alone, to modify in a favorable manner, the course of 
experimental syphilis. Facts such as these indicate very clearly that 
the ability to combat a syphilitic infection is an inherent constitutional 
trait. It is not, however, a fixed property, but may increase or diminish 
with age, with season, climate and meteorologic conditions, and with 
changes in the physical condition of the animal. The condition of the 
endocrine mechanism and changes in this group of structures and in 
the lymphatic system are especially instrumental in determining the 
course of an infection. It has been found that the removal of a part or 
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the whole of such an organ as the thyroid will produce a profound 
alteration in the character and efficiency of the response of such animals 
to syphilitic infection. The mass relations of various érgans of the body 
at various seasons and under varying conditions of sunlight can be 
correlated with change in the resistance of these same animals to 
syphilitic infection. 


Treatment Results in Early Syphilis.— Murscuxer (Arch. f. Dermat. 
u. Syph., 1924, 147, 105) reports the results of three years’ observation 
of 55 cases of primary syphilis, 21 of them Wassermann negative on 
the blood and of from three to four weeks duration, and 31 with positive 
blood Wassermann reactions and a duration of four to ten weeks. The 
treatment used consisted of 10 to 12 injections per course of arsphena- 
min or silver arsphenamin, alternating or combined with calomel, 
novasurol or gray oil. Two such courses were given in the more 
advanced cases one course only in many of the earlier cases. The results 
were checked by spinal fluid and blood Wassermann examinations, 
physical examination with emphasis on lymphadenitis, ete. It is 
estimated that in the seronegative group, 100 per cent of cures have been 
obtained. In the seropositive group, the relapses aggregate 50 per 
cent in those treated with only one course, and no relapses in those 
receiving two courses. It should be noted that the individual courses 
are considerably more intensive than those customary in this country. 
Mutschler cited Silberstein who reported from Schlotz’s Clinic 80 per 
cent of cures in a long period of observation of the very early cases, 
this result being obtained with one intensive course. 


The Problem of Arsphenamin Resistant Syphilis.—Si_BersTein 
(Arch. f. Dermat. u. Syph., 1924, 147, 116) discusses on the basis of the 
experience of Scholtz’s Clinic, covering a period from 1911 to the present 
time, whether or not there is developing an arsphenamin resistant 
syphilis. Silberstein cites the experience and impressions of a number 
of observers in support of the belief that there is developing a distinctly 
arsphenamin resistant type even of early syphilis, which requires longer 
and more frequently repeated courses, which in spite of their increasing 
intensity fail to produce the results obtainable with the drug in the 
first years of the past decade. He directs attention also to the growing 
volume of reports on arsphenamin resistant syphilis in the literature. 
He constructs from the experience of the Scholtz Clinic a very interesting 
table, evidencing the increasing resistance of early syphilis to methods 
of treatment which were effective in the earlier days, as follows: The 
Wassermann reaction became negative in the years 1911-1916: In 236 
patients after one series of treatments, 198 times or 85 per cent; in the 
remaining 38 patients after 2 series, 30 times or 78 per cent.; in the 
remaining 8 patients after 3 to 4 series, 8 times or 33 per cent. The 
Wassermann reaction became negative in the years 1921-1922: In 
60 patients after 1 series, 14 times or 23 per cent; in the remaining 46 
patients after 2 series, 25 times or 54 per cent; in the remaining 21 
patients after 3 to 4 series, 7 times or 33 per cent. It was rare, the 
author states, to observe an irreversible positive before the war, yet 
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since the war such cases aggregate 23 per cent of the total treated. 
After considering the various possibilities which may explain this very 
obvious difference in the treatability of the disease during the past 
decade, the author concludes that a difference in the resistance of cur- 
rent strains, so to speak, of Spirochzeta pallida to arsenicals, actually 
exists, and that the necessity for massive early treatment and varied 
methods becomes therefore the more urgent as time elapses. Ehrlich, 
in one of his discussion of chemotherapeutic problems as applied to 
syphilis, indeed foreshadowed this very possibility. 


OBSTETRICS 
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Cesarean Section for Occlusion of the Vagina and Calculus.— 
Frerz (Brit. Med. Jour., August 23, 1924) reports the case of an East 
Indian woman who had been in unsuccessful labor and was brought 
to a hospital. On examination there was absolute occlusion of the upper 
two-thirds of the vagina by a dense fibrous band. The cervix could 
not be found. On the anterior vaginal wall in front of the adhesion 
was a hard calcareous mass which, on removal, proved to be a phos- 
phatie stone. After its removal urine trickled into the vagina, showing 
the presence of a fistula. It is thought that the fibrous obstruction was 
caused by the chronic irritation from the fistula. The patient was 
successfully delivered by Cesarean section and did well until the 
twelfth day. She then became maniacal and died of exhaustion on the 
sixteenth day. The child survived. 


The Sheppard-Towner Act.—In the Journal of the American Medical 
Association, September 13, 1924, is published an editorial calling atten- 
tion to the recent statement of work accomplished by the Government 
under this Act. In 1922, 43 states codperated, 41 in 1923, 40 in 1924. 
Analyzing all claims made for the Act, there were four, of which the first 
three amount practically to nothing, as they state that the activities 
of states and local communities have been increased, and that the 
quality of work done for mothers and babies has improved. It did not 
require the Sheppard-Towner Act to accomplish this, for the profession 
had been working steadily for this purpose for a number of years with 
excellent results. The fourth claim for accomplishment is that state 
appropriations have increased with the passage of the Act. It must 
be remembered that under the Act states have been forced to appro- 
priate money and that such appropriation does not represent a volun- 
tary and enthusiastic accomplishment. If the advocates of this measure 
would justify the Bill, they must submit exact figures indicating that 
the maternal and infant death-rates have been appreciably lowered in 
those states which have coéperated with the Federal Government, and 
that the rates of expenditure are much lower than those obtaining 


OBSTETRICS 923 


before this meddlesome legislation became effective, and that such 
rates are lower than those in states which have not coéperated. The 
defendants of the Act cannot ignore the tendency to increased activity 
and improvement in results which had been begun before the passage 
of the Act. 


The Relation of Venereal Disease to Childbirth.—ScHuMANN (Am. 
Jour. Obst., September, 1924) has examined 150 private cases by taking 
a smear from the cervix, with one positive result, and that a doubtful 
one not confirmed by subsequent examination. He believes that 
gonorrhea is much less common in pregnant women than is often stated. 
In cases of sterility this infection is a most important element and should 
such a patient conceive, abortion and pelvic inflammation frequently 
follow. He draws attention to the studies of Curtis showing that the 
tube is not the focus for chronic gonorrheal infection in the majority of 
cases. Gonorrhea is a widespread and pernicious agent in producing 
tubal pregnancy. Where this disease complicates pregnancy, vigorous 
manipulations should be avoided, the entire vagina and cervix should 
be gently coated once each week with 20 per cent argyrol solution and 
the patient should be instructed to fill the vagina with 10 per cent 
argyrol solution daily, using from 2 to 4 ounces, given by a soft rubber 
bulb syringe and held in place twenty minutes by closing the labia with 
the fingers. Chronic endocervicitis requires treatment when it pro- 
duces a profuse irritating discharge, equal parts of sodium bicarbonate 
and Fuller’s earth, placed in the vagina and retained forty-eight hours 
by cotton tampon, will improve the condition. At labor the birth canal 
should be flushed with 10 per cent argyrol solution. The solution should 
be allowed to remain until expelled by labor contractions. It is of great 
importance that the patient be not wounded by applications, and early 
interference in labor is to be avoided. General septic infection may be 
readily induced by unskilful manipulations. He calls attention to granu- 
loma inguinale as not infrequent and occasionally complicating preg- 
nancy. The fact that the external genital organs become the site of 
highly proliferous masses with foul discharge, makes vaginal delivery 
impossible. The treatment of the condition during pregnancy is unsuc- 
cessful and delivery by Cesarean section so soon as the child is viable, 
is indicated. In studying the effect produced by syphilis upon parturi- 
tion, 48.4 per cent of syphilitic women gave birth to living and healthy 
children who gave no evidence of infection. The writer’s study of the 
subject leads him to believe that syphilitic pregnant women, without 
treatment, will give birth to living and healthy children showing no 
evidence of syphilis in about one-half of the cases; about one-third 
produce syphilitic children either living or dead, 10 per cent of the whole 
number observed. In the remaining cases it is impossible to clearly 
recognize the presence or absence of syphilis. This and similar observa- 
tions would lead to the belief that syphilis is not increasing throughout 
the world. Colles’ law is still recognized and parental infection of the 
ovum is acknowledged. Profita’s law which holds that syphilitic women 
may give birth to a child that is free from this disease and that never 
presents any manifestations of it, is also true. The general belief of 
the writer’s study is that the steady increase of prenatal care and early 
recognition of disease in pregnant patients, with active and persistent 
treatment, is improving this condition very materially. 
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Significance of Hematuria.—In a brief clinical study of 821 consecu- 
tive cases of hematuria, in all of which blood was grossly visible, 
MacKenzie (Surg., Gynec. and Obst., 1924, 39, 155) reminds us that 
the presence of macroscopical blood in the urine can be due to a great 
variety of causes, and generally signifies some serious pathological 
condition of the urinary tract. It is not a clinical entity which requires 
treatment but a symptom which demands investigation. The impor- 
tance of hematuria and the necessity of determining its cause must be 
recognized by every physician and should be carefully impressed upon 
each patient suffering from urinary hemorrhage. Notwithstanding all 
that has been said and written on this subject, there is still a tendency 
for the medical profession to regard this condition lightly, to treat it 
without a diagnosis, and to consider a cessation of bleeding as an indi- 
cation of cure. This is largely due to the fact that hematuria is usually 
intermittent in character. During the free interval, while the patient 
is apparently in perfect health, it is not surprising that both patient 
and physician should minimize the importance of this danger signal. 
It is at this time, while there is yet a probability of cure, that the best 
opportunity for investigation and diagnosis is afforded. An analysis 
of the 821 cases in this series shows that in 192 cases the hemorrhage 
was due to calculi, 113 to tumors, 88 to renal tuberculosis, and 143 to 
surgical infections of the ureters and kidneys; or, excluding the urethra, 
536 cases out of 761, that is more than 70 per cent were caused by calculi, 
tuberculosis, cancer or surgical lesions of the kidney; while the other 
30 per cent most certainly required investigation. The great impor- 
tance of subjecting these patients to a careful and thorough examination 
is at once apparent. With the present day methods of diagnosis the 
origin and cause of urinary hemorrhage can be ascertained in a very large 
percentage of cases. pale 

Operative Results in Cervical Cancer.—The Hunterian Lecture 
delivered by Forsprke (Brit. Med. Jour., 1924, 2, 94) before the Royal 
College of Surgeons in 1924 was devoted to the important subject of 
cancer of the uterine cervix. He reminded his audience that the opera- 
tive treatment of cancer of the cervix had undergone great changes in 
the last twenty-five years—local excision of the disease by knife or 
cautery, supravaginal amputation of the cervix, vaginal hysterectomy, 
and last of all, the radical abdominal operation. The limits of this last 
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operation vary with the individual surgeon, from panhysterectomy 
with excision of as much parametrial and vaginal tissue as possible, to 
resection of bladder, ureters, bowel and more or less of the pelvic fascia 
glands. The mortality in the more extensive operations is as high as 
70 per cent and probably is rarely below 30 per cent, the average for 
all cases is 20 per cent and for early cases 6 per cent. The radical opera- 
tion has been widely practised for twenty years and for early cases it 
has general support, but there is an increasing number of surgeons who 
question the wisdom of applying this operation to cancer which has 
clinically extended into the pericervical tissues, for the results are 
deplorable and of those who survive the operation less than 10 per cent 
are alive a year later. All surgeons admit that the results warrant 
operation in the early cases, while in the advanced cases no surgery 
should be done, but it is the borderline group where opinions differ 
markedly. Forsdike has records of 50 borderline cases treated by the 
radical operation in which the parametria were infiltrated by the 
growth, many of which came under his observation for treatment of 
the recurrence of the growth. The most striking feature of this series 
is the large number of early recurrences and the consequent relief was 
so transient as to be negligible. Of the 50 cases, 10 are living and 40 
are dead. Of the 10 alive, 6 remain well over periods of five and a half, 
four and a half, four, four, three and a half, and three years, 2 remain 
well between one and two years, 2 are alive with recurrence under 
twelve months. Thus the high mortality, rapid recurrence and poor 
end-results cast grave doubt upon the wisdom of radical operation in 
this group since there are ample reports from various countries which 


show that the results from radium far surpass those from operation in 
such cases. 


Treatment of Uterine Fibroids.—In his discourse upon the treatment 
of the various types of uterine fibroids CurHBERT Lockyer (Brit. Med. 
Jour., 1924, 1, 1037) of London, who is certainly well qualified to speak 
states that he regards deep myomectomy, which is being revived, as 
involving somewhat greater risk than a supravaginal amputation, but 
this additional risk should be ignored if there is a chance of subsequent 
childbearing. When hysterectomy is indicated there is always a discus- 
sion as to whether the operation should be a total or subtotal hysterec- 
tomy and there are many good men supporting each side of the question. 
Lockyer is very broad-minded in his observations and believes that 
there are indications for both types of operation although if he had to 
confine himself to one or the other he would become a “ totalist.”’ It 
is not difficult to understand his choice because he has performed 195 
total hysterectomies with 3 deaths, a mortality of 1.54 per cent, while 
in his series of supravaginal amputations numbering 284 cases there 
were 5 deaths, a mortality of 1.76 per cent. It is extremely doubtful 
however whether the great majority of surgeons could keep their mor- 
tality as low as this in either type of operation, especially the total 
operation. As regards morbidity, he states that simple cases run as 
smoothly after the total as after the subtotal operation and purulent 
cases do better with the vaginal drainage afforded by the total operation 
than without, but nevertheless these considerations do not justify the 
abolition of the subtotal operation since it is easier and quicker and may 
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be justifiable where the longer, more tedious and bloody procedure 
would not. In regard to the question of ovarian conservation, Lockyer 
believes that it is better to conserve one or both ovaries, if healthy, 
no matter what the age of the patient may be, thus he is opposed to 
the frequently heard statement that it is better to remove the ovaries 
if the patient is beyond forty years of age. In conclusion he states that 
in 55 per cent of all fibroids, no treatment whatever is needed. In the 
remaining 45 per cent, 35 per cent require removal by some type of 
surgical operation, leaving 10 per cent to be dealt with by radium. 
This is equivalent to stating that the field of operation is from three to 
four times as great as that for radiotherapy. 
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Properties of Purified Dick Scarlatinal Toxin.—‘“The Dick scarla- 
tinal toxin is the filtrate from the growth in broth of certain strepto- 
cocci isolated from the throats of scarlet fever cases, as has been shown 
by the Dicks, Dochez and Sherman.”’ The toxic substance is produced 
in the largest quantities after the addition of considerable amounts of 
horse blood. Hunroon (Proc. Soc. Exper. Biol. and Med., 1924, 21, 
513) found, after numerous investigations, that the best toxin was 
produced by seven-day growths; that the toxic substance is not of the 
nature of a globulin, but is precipitated with the higher albumin factions; 
that it is a protein which is destroyed or inactivated by trypsin, and 
by heat (90° for one hour); that its tendency to come down in a narrow 
range of ammonium sulphate precipitation renders a high degree of 
purification possible; and that the material is neutralized by convales- 
cent serum, but is not neutralized by normal horse serum or by the 
serum of horses immunized against the scarlet fever streptococcus in 
the ordinary manner (non-toxic substances). 

Kidney Changes in Pyloric Obstruction. ZeMAN, FRIEDMAN and 
Mann (Proc. Soc. Exper. Biol. and Med., 1924, 21, 179) discovered, in 
the routine microscopical examination of autopsy material, almost 
identical kidney changes in 4 cases of pyloric obstruction. Two of the 
4 cases exhibited, clinically, typical tetany. The renal changes con- 
sisted in degeneration of cells lining the spiral and terminal straight 
portions of the first convoluted tubules. In many sections these cells 
were necrotic and infiltrated by granules staining dark blue with hema- 
toxylin, which merged into larger masses, entirely blocking lumina of 
tubules. The authors interpreted the blue staining granules as calcium 
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salts. The renal changes described in these cases were very similar 
to those noted in mercuric chlorid poisoning. The authors cannot 
consider these changes as evidences of nephritis, inasmuch as they 
were entirely degenerative in nature, being best designated by the 
term toxic degenerative nephrosis. Similar cases have been reported, 
recently, by Brown, Hartman, Eusterman and Rowntree, who attrib- 
uted the presence of calcium in the kidneys to the fact that the patients 
had received calcium by mouth. The authors cannot subscribe to this 
view, believing that the primary factor is pyloric or high duodena! 
obstruction in association with repeated vomiting, to which the tetany 
and kidney changes appear to be secondary. They are unable to explain 
satisfactorily at present the mechanism leading to the kidney damage. 
Sections of the stomach and other organs in their series showed no 
deposit of calcium such as occurs in metastatic calcification where the 
amount of circulating calcium is increased. 


Certain Pathological Tissue Changes in Thyroidectomized Sheep. 
Of 10 lambs that were thyroidectomized early in life by GoLpBERG and 
Simpson (Proc. Soc. Exper. Biol. and Med., 1924, 21, 567), 5 showed 
marked lesions. These consisted of subcutaneous and subserous edema 
with, in most cases, ascites and hydrothorax. The kidneys showed 
parenchymatous nephritis. The most striking changes occurred in the 
aorta and pulmonary arteries, which exhibited hyaline degeneration 
and calcification of the media in the form of plaques. There was a 
striking absence of fatty degeneration in any of the vessels. The con- 
trols did not show any of these tissue changes. The observations 


extended over a period varying from eight months to two and a half 
years after the removal of the thyroids. The authors believe that 
the arteriosclerosis can be explained on a chemical basis, perhaps 
due to senile changes occurring early in life as a result of complet 
thyroidectomy. 


The Effect of Digestive Juices on the Potency of Botulinus Toxin. 
“Tt is a general rule that the true toxins derived from culture of patho- 
genic microérganisms must be introduced parenterally if they are to 
act on the animal organism. When given by mouth, even in very large 
amounts, they tend to be harmless. The failure of the toxins to act 
under these circumstances is ordinarily ascribed to the fact that they 
are subject to destruction by the digestive juices. Botulinus toxin, 
however, presents a notable exception to the rule just mentioned.” 
After a number of experiments on mice, BRONFENBRENNER and SCHLES- 
INGER (Jour. Exper. Med., 1924, 39, 509) found that botulinus toxin 
resists a degree of acidity equivalent to that of the stomach even when 
exposed thereto for twenty-four hours at 37° C. The toxin was less 
resistant to alkali, however, as shown by the fact that in a medium of 
weakly alkaline reaction its potency was reduced to less than one-tenth 
in twenty-four hours. It was unaffected by peptic or tryptic digestion. 
“Because of its instability in mildly alkaline solutions and resistance 
to acid, there is reason to believe that the toxin is in the main absorbed 
from the upper portion of the digestive tract; that is to say, from the 
stomach and upper duodenum.” 
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Life Tables for the Population of New York State According to 
Nativity. Deporte (Am. Jour. Hyg., 1924, 4, 302) studied life tables for 
white males, aged twenty years and over, of the population of the state 
of New York with reference to native-born of native parentage, native- 
born of foreign or mixed parentage and foreign-born, based on the 
average number of deaths in the years 1909, 1910, 1911, as given in the 
U. S. Mortality Reports, and the population, as given in the U. S 
Census Report, 1910. He states in one of his several conciusions that 
conditions are more favorable among foreign-born than among native- 
born of foreign and mixed parentage. This, he believes, is due partly 
to natural selection, artificial selections and occupational differences, 
but mainly to the unwise social pressure toward superficial Americaniza- 
tion, as a result of which a large fraction of the native-born of foreign 
parentage become strangers to their parents, grow up without home 
influences, forsaking the culture and traditions of their people, and 
finding nothing in the life of the street to take their place. The reason 
cannot be the biological weakness of a blend, sine: the native-born 
of the first generation are in most cases products of the same racial 
strain. This opinion finds support in the fact that in Minnesota, where 
the population is still largely rural, where the foreign-born and the 
native-born have been from the beginning of settlement of the same 
Teutonic stock— English, German, Scandinavian, where the neighbors 
of a native-born person were very likely people of the same or similar 
strain, and of comparatively recent origin, where the old-home tradi- 
tions of the peoples had not been held in contempt, and where therefore 
Americanization was a process of addition and not of total rejection of 
everything “foreign’’—in Minnesota, in 1910 and 1920, the relation 
between the death-rates of native-born of the first generation and of 
foreign-born had been the reverse of what we found it to be in New 


York. 


Occurrence of Leptospira Icterohemorrhagie in Wild Rats of Balti- 
more.— Rosinson (Am. Jour. Hyg., 1924, 4, 327) noted that the ani- 
mals bearing traumatic scars were most likely to be infected. There- 
fore, he states it is possible that wild rats are normally infected through 
abrasions of the skin. While the number of examinations made is not 
large enough to establish generalities, yet the results tend to show that 
about 7 per cent of the wild rats of Baltimore are infected with Lepto- 
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spira icterohemorrhagie. Dark-field examination of kidney emulsions 
gives a larger percentage of positive findings than guinea-pig inocula- 
tion. Certain strains are without virulence for guinea-pigs. ‘The car- 
rier condition can be produced in white rats, and the leptospiras retain 
their virulence undiminished after at least four months in the white 
rat. Carriers are most likely to be large full-grown animals. 

The Biseasonal Prevalence of Infantile Paralysis (Acute Anterior 
Poliomyelitis). — Aycock and Eaton (Am. Jour. Hyg., 1924, 4, 364) 
studied the seasonal prevalence of infantile paralysis in the United 
States over a period of eleven years (1912-1922). They found a 
marked regularity in the summer prevalence of the disease. A definite 
secondary increase in its occurrence, usually in Mareh or April, has 
been established. The authors state that this increase occurs with 
fair regularity from year to year, and with a certain degree of uniformity 
in all parts of the country. This suggests the possibility of two modes 
of transmission of infantile paralysis. 


The Relations between a Carnivorous Diet and Mammalian Infec-, 
tions with Intestinal Protozoa.—Hercner (Am. Jour. Hyg., 1924, 4, 
393) states that three rats that were fed throughout their lives (one 
hundred and seventy-four days) on a carnivorous diet were found to be 
free from Giardia muris and Trichomonas muris. Two of these rats 
contained a few specimens of Hexamitus muris. A review of the 
literature of protozodlogy reveals the fact that intestinal protozoa 
(amoebee ciliates and flagellates) have not been reported from carnivor- 
ous mammals in nature except very rarely. Examinations were made 
of fecal specimens, at intervals during a period of seventeen days, from 
twelve carnivorous animals belonging to ten species (lion, tiger, polar 
bear, grizzly bear, black bear, Syrian bear, gray wolf, gray fox, red fox, 
wild cat). No protozoa of any kind were discovered except Giardia 
cysts in the wild cat. Data from the various sources seem to prove 
that a carnivorous diet is unfavorable for the intestinal protozoa of 
mammals. 


The Protection of Dogs against Rabies by Umeno’s Method of Pre- 
ventive Inoculation.— Hara (Jour. Immunol., 1924, 9, 89) presents the 
results of 104,629 preventive inoculations of dogs against rabies in 
Tokio and Yokohama and their environs during the period since the 
adoption of Umeno’s prophylactic method. Only 41 of the inoculated 
dogs developed rabies, while 1699 of the uninoculated group contracted 
the disease, notwithstanding the latter group represented only one- 
third of the total number of dogs in the two prefectures. 
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Venous pressure, 761 

Vesical distention, 133 

Virus of poliomyelitus, activity of, 466 

Vitamin C, lack of, on resistance of the 
guinea-pig of bacterial infection, 465 

Vogel, K., sulphemoglobinemia, 89 
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Wacnowiak, M., relation of Fungi 
imperfecti to diarrheal conditions, 
371 

Wilensky, A. O., studies in cholelithi- 
asis, 66 

Williams, F. H., radium radiations in 
treatment of tonsils, 18 

Willius, F. A., coronary sclerosis, 165 

Wilson’s disease in infancy, 140 

Winkelstein, A., pressure factors in the 
biliary duct-system of the dog, 812 

Woolstein, M., tuberculosis in infancy, 
704 
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“ STORM 
ef Abdominal Supporter -Zerta 


A Sugar-Free 
Dessert 


_FOR 


For Men, Women and Children Diabetic Conditions 


For Ptosis, Hernia, Pregnancy, Obesity, 

Relaxed Sacro-iliac Articulations, Floating 

Kidney, High and Low Operations, etc. = 

Ask for 36-page Illustrated Folder 

Mail orders filled at Philadelphia only— 

within 24 hours WRITE TO 

Katherine L. Storm, M.D. The Jell-O Company, Inc. 
Originator, Patentee, Owner and Maker LE ROY, N. Y. 


1701 DIAMOND ST. PHILADELPHIA 


GLUT TEN UTEN FLOUR 


Guaranteed to ems in all respects to standard 
requirements of the U.S. Department of Agricaltare. 


Manufactured by 
THE FARWELL & RHINES CO. 
Watertown, N.Y., U.S.A. 


In Bronchitis and Tuberculosis 


Calcreose is particularly suitable as an adjunct to other 
remedial measures. Calcreose contains 50% creosote in com- 
bination with calcium. Calcreose has all the pharmacologic 
activity of creosote but is apparently free from untoward effects 
even when taken in large doses for long periods of time. 


Sample 4 grain tablets supplied to physicians upon request 
THE MALTBIE CHEMICAL CO., NEWARK, N. J. 


21 


Tra 
Reg 
Bin 
Maer | / 
| 
| 
ers 
Tasers” 
2'creose 
| 
| 
|_| 


“A Safe and Desirable 
Beverage’ 


N SUMMING up the results of his 

three years’ Scientific Coffee Research 
at the Massachusetts Institute of Tech- 
nology, Professor Samuel C. Prescott 
says— 


“T will say that neither in the dispas- 
sionate study of the vast literature on the 
subject, much of which is medical litera- 
ture, nor as a result of our long-continued 
studies, have we been forced as scientific 
men to any conviction that well-made 
Coffee is harmful to the great mass of 
consumers and, as such, dangerous to 
public health and welfare. 


“On the contrary, the more deeply we 
have gone into this matter, the more we 
have read, the more we have looked up 
this literature in different languages, 
the more firmly fixed has become the 
belief (in fact, 1 might say it is a belief so 
strong that it is a conviction) that for 
the overwhelming majority of adults 
Coffee is a safe and desirable beverage.” 


A complete copy of Professor Prescott’s address on 
the results of his three years’ Scientific Coffee 
Research will be mailed to physicians on request. 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y. 
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Announcing 
A NEW PRODUCT 


Nujol 


REG. U.S. PAT. OFF. 


with 
AGAR 


At the suggestion of anum- _ strated that in quality, suit- 
ber of our friends in the ability and purity it is un- 
medical profession who surpassed. 

prefer in certain cases to 
prescribe Liquid Petrola- 
tum in the form of an emul- 
sion, we are presenting for 


Nyjol with Agar is a per- 
fect emulsion. It contains 
no cathartic ingredient, its 


your attention Nujol action being entirely me- 
emulsified with Agar. This chanical. Moreover, _ its 
product is intended for pre- creamy smoothness and 
scription use only. pleasant flavor render it 


highly palatable, particu- 


Our Research Laboratories 
larly to children. 


have been working for a” ee 
considerable time to perfect Test Nujol with Agar your- 
Nujol with Agar. And _— self. A sample will be sent 
rigid tests have demon- you on request. 


Made by the makers of 
Nujol 


Nujol Laboratories 
STANDARD OIL CO. (NEW JERSEY) 


7 Hanover Square, New York 
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Information Regarding 
Karo Syrup 


(THE CORN SYRUP NOW BEING 
PRESCRIBED FOR INFANT FEEDING) 


ARO SYRUP is the ideal Dextrose-con- 

taining agent for all classes, ages and con- 
ditions of people, but peculiarly so for those 
whose starch and sugar-converting functions 
are either in partial or more or less complete 
abeyance. 


As a quickly and completely available form of 
converted carbohydrate and as a nutritive ele- 
ment of decided potency and universal toler- 
ability, KARO SYRUP is a distinctly valuable 
addition to the diet of either child or adult 
requiring heat and energy-producing, readily 
oxidizable pabulum. 


KARO SYRUP is the ideal sugar supplier for 
the infant, the older child, the adolescent and 
for such among the adults as may require a rein- 
forcement of carbohydrate or sugar nutrition. 


NOTE: There are three kinds of Karo 


Red Label, Blue Label and Orange 
Label. The nutritive value and digesti- 
bility of all three are practically equal. 


| U: 
W 
| 
\ 
| | 
| 
on? 
24 


| 
| 
| 


Ww h 


Treat- 
ment 


Insuli 

White enamel with porce- 
lain (acid proof) top and 
washable dial that always 
remains white and legible— 
never turns brassy or green. 


HANSON 
Dietetic Scale 


\" ‘URATE and easy to use. Place empty 


plate on platform and rotate dial until 

“O”’ is under end of pointer. Place food 
on plate until proper amount in grams is regis- 
tered. Rotate dial again until “‘O”’ is under 
end of pointer, and weigh another article of 
food. Repeat process until all the foods called 
for in dietetic prescription have been correctly 
weighed. Tare is automatically deducted. 


CAPACITY, 500 GRAMS BY 2 GRAMS 


Secure this scale from any reputable supply house 
or direct from us 


Price to consumers, $11 
Price to hospitals and physicians, $10 


HANSON BROTHERS SCALE COMPANY 


Established 1888 
535 North Ada Street - - Chicago 


Hemoglobinometer 
Dare Aluminum 


Blood is examined undi- 
luted. Complete operation 
from the puncturing of patient's finger 
to cleansing of pipets takes but two 
minutes. 


The application and technic of exam- 
ination are described in all works of 
Hematology and Clinical Diagnosis. 


Rieker 


BRODIE-RUSSELL- 
BOGGS PATTERN 


blood. 


For sale by all 
Supply Houses 


circulars 


RIEKER INSTRUMENT COMPANY 
1919 Fairmount Avenue 


Coagulometer 


Most accurate and 
quickest method for 
determining coagu- 
lative quality of the 


Write for descriptive 


Philadelphia 
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Ready to take an 
invigorating bath 
in the curative 

waters of Virginia 
Hot Springs. 


Prescribe a Winter 
Rest at 
Virginia Hot Springs! 

HE rush ana bustle of the winter 
season— business worries—social activ- 
ities—these are the things that bring 
patients to you every year—tired and 
nervous but not seriously ailing. You 
know the cure is a rest—a rest at some 


refreshing place—a rest at Virginia Hot 
Springs. 


It offers everything. Up 2400 feet above 
sea level—in a beautiful mountain-sur- 
rounded valley—with clear, dry air and 
loads of sunshine. A pleasant place for 
lolling—and a pleasant place for sports. 


And advise your patient to take the famous 
spa Cure. Given according to your instruc- 
tions, under the supervision of a physician. 
Baths — heated-air treatments — massage 
and Zander. Relaxing and invigorating! 


A few weeks at Virginia Hot Springs will 
make a new person out of your nerve- 
wracked patient — and moreover, he’ll 
enjoy every minute of his stay—and that’s 
important, too! 
Send for special literature for 
physicians. Analysis of spas 
reports of cure cases —etc. 


Virginia Hot Springs 
The HOMESTEAD 


Christian S. Andersen, Res. Mor 


Hot Springs - Virginia 


Convalescing 
in the pleas- 
antest 
sible way in 
the sunny 
luxury of The 
Homestead. 
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A SAFE PRACTICAL 


OFFICE TECHNIC 


THE STANDARD 


CERTIFIED 


SODIUM THIOSULPHATE 


For arsphenamine dermatitis, arsenic, 
mercury and other metallic poisoning, 
dermatitis of organic origin. 


Loeser’s Intravenous Solution of Sodium Thiosulphate, 10 c.c. 
contain | gram (15 grains) of Sodium Thiosulphate U. S. P., a 
10% solution. 


Loeser’s Intravenous Solutions 
ARE THE 
Standardized, Certified Solutions 


Send for Literature, Price Lists, and The “Journal of Intravenous Therapy 


NEW YORK INTRAVENOUS LABORATORY 
100 West 21st Street New York, N. Y. 


Producing ethical intravenous solutions for the medical profession exclusively 


Toxemia 


destructive effect is upon the nerve cell 


SMITH, KLINE 
& FRENCH CO. 


105-115 N. 5th St., Phila., Pa. 


tissues, resulting in marked depression 


of the nervous system. In such conditions 


tonicity, and greatly accelerating 
Established 1841 


Manufacturers of 
Eskay's Food 


process of convalescence. 
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In the poisoning of the body by 


toxins in infectious disease, the most 


will be found most helpful, stimulating 


nerve cell function, restoring nerve cell 


LOESERS INTRAVENOUS SOLUTIONS 

ESKAYS 

HEDRO PHOSPHATES 
me 


cAn Invitation to “Physicians 


Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
to physicians for regular medical examination or treatment. Special rates for treatment and 
medical attention are also granted dependent members of the physician's family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
of the current ‘‘ MEDICAL BULLETIN,” and announcements of clinics, will be sent free upon 
request. 


THE BATTLE CREEK SANITARIUM Room 221 Battle Creek, Michigan 


NOVASUROL 


Trademark Reg. U.S. A. Pat. Off. 
Brand of MERBAPHEN 


The Dependable Diuretic 
In Gardiorenal Dropsies: 


When every other remedy fails in serious cardiorenal conditions a 
single injection of Novasurol often induces prompt and profuse diuresis 
with subsidence of edema. 


The Improved Mercurial 
Injection for Syphilis: 


Novasurol is preferred by many syphilologists to other soluble mer- 
curials, because of its high content of mercury but low toxicity, general 
painlessness of injections, prompt and prolonged action. It can be 
injected alone or mixed with arsphenamin. 

HOW SUPPLIED: |. 2 ¢. c. ampules, in boxes of 5. 
Pamphlet on Request 


WINTHROP CHEMICAL COMPANY, Inc., 117 Hudson St., New York, N. Y. 
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The 


ADRENALIN 
Group 


your prescriptions or orders, you give your patient 

the benefit of more than twenty years of manu- 
facturing experience with the pressor principle of the 
suprarenal gland, discovered by Takamine in 1900 and 
placed upon the market by Parke, Davis & Company in 
1901. 

Adrenalin is a life-saver in more senses than one. Its 
effect upon the arterial system and the heart is phenomen- 
ally swift and potent; while for antiphlogistic effect on 
the inflamed mucosa in nasal, laryngeal, rectal and genito- 
urinary conditions, it is unexcelled. Invaluable in shock, 
collapse, serum rash, and to control operative hemorrhage. 
The one reliable symptomatic remedy for asthma. 

Among our Adrenalin preparations the following deserve 
to be constantly kept in mind: 


ADRENALIN INHALANT (1:1000) 
Indicated in acute, subacute or chronic rhinitis, pharyngitis, tonsillitis, 
laryngitis; in scarlatinal angina, and in hay fever. A pronounced 
astringent. 


ADRENALIN OINTMENT (1:1000) 


Used for the same purpose as the Inhalant, and in urethritis for its 
astringent effect. A serviceable lubricant for urethral instruments, 


ADRENALIN SUPPOSITORIES (1:1000) 
ADRENALIN AND CHLORETONE 
SUPPOSITORIES 


In hemorrhoids, proctitis, rectal pruritus, or rectal fissure, these 
suppositories are very serviceable. Cone-shaped; melt at body tem- 
perature. Insert one suppository at night and one in the morning. 


you specify ‘Adrenalin, P. D. & Co.” in 


Write us for booklet, ‘‘Adrenalin in Medicine.’’ 


PARKE, DAVIS & COMPANY 


Included in N. N. R. by the Council on Pharmacy and Chemistry of the A. M. A. 
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PRESCRIBE 


Horlicks Malted 


The Original 


Nourishes — Invigorates — Sustains 
Assimilated by the weakest system 


Avoid Samples 
imitations upon request 


Horlick’s Malted Milk Co. 
RACINE, WIS. 


McKESSON 
METABOLOR 


Recording 


Makes metabolism tests as easy 
and as accurate as a blood count 


Ask for Details 


TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 


Situated in the beautiful 
Finger Lokes region of 
New York State; clear, 
dry, invigorating at- 
mosphere. 


OPEN THE 
YEAR ROUND 


The Glen Springs offers complete facilities 
for the scientific treatment of rheumatism. 
And, with its facilities for the treatment of 
heart disorders, it is prepared to receive 
paticnts suffering from rheumatism compli- 
cated with heart lesions. 


These facilities include : 

Concentrated hot brine baths of high specific 
gravity which give up heat readily and induce 
perspiration ; fomentation, bakes, packs, cab- 
inets, leucodescent light, approved modern 
electrical appliances and massage. 


The treatments are prescribed and super- 
vised by skilled physicians. Complete X-ray 
equipment for diagnosis and assistance in 
watching progress of conditions. The closest 
codperation between the professional per- 
sonnel at The Glen Springs and the patient’s 
home physician is always maintained. 


Illustrated and detailed booklets prepared especially for the 
Medical Profession on request 


William E. Leffingwell, President 


GLEN SPgincs 
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(HALFONTE-HADDON HALL 
ATLANTIC CITY 


Every season of the year is enjoyable at these two 
Fall and Winter delightful hotels on the Boardwalk. During the 
Outdoors: winter of December, 1923, January and February, 


GOLF 1924, they entertained an average of 598 guests 
RIDING 
BOARDWALK ummer, Spring or Autumn, you will always fin 
ACTIVITIES healthful recreation and rest at hospitable, home- 
AVIATION like Chalfonte-Haddon Hall. 
| 
— LZ ae y American plan only. Always open. 


Illustrated folder and rates on request. 


LEEDS and LIPPINCOTT 
COMPANY 


On the Beach and the Boardwalk 
In the very center of things 


30 


Phas DAS O70. 
| 
| 
| 
iG 
| 
} 
| 
| 
| 
| 
| 
} 
= ~ } 
mer | 
| 
| 


4 
| 


Only Heroic Measures will 


Save the Pregnant Woman 


who is anuric or in convulsions. Give her 
the undisputed benefits of alkali by starting 
its administration early. 


Patients do not tire of drinking KALAK WATER 
as they do of other methods of taking alkali. 


Each bottle carries in spark- 

ling form several grammes Kalak Water Company 
of the bicarbonates of sodium, 

potassium, calcium and mag- 6 Church Street 
nesium. New York City 


OSLER and McCRAE'S 


MODERN MEDICINE 


A New Third (3d) Edition of this Epochal Work 
is in Active Preparation 


EDITED BY 


THOMAS McCRAE, M.D. 


Professor of Medicine in the Jefferson Medical College, Philadelphia 


First volume ready about January, 1925 
WRITE FOR PROSPECTUS 


S. Washington Sq. LEA & FEBIGER Philadelphia 
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What would you give 


STAMP OUT 
TUBERCULOSIS 
WITH 
CHRISTMAS 
SEALS 


THE NATIONAL, STATE, AND LOCAL TUBERCULOSIS ASSOCIATIONS OF THE UNITED STATES 


to avoid tuberculosis? 


OU would give everything you have to 

avoid the Great White Plague. The 
germs of tuberculosis are everywhere. There 
is only one sure way for you and everybody 
to avoid consumption, and that is to stamp 
out the disease entirely. 


It can be stamped out. ‘Today only one 
person dies of tuberculosis where two died 
before. Christmas Seals helped to save the 
other life. 


The war against tuberculosis, waged by 
the Tuberculosis Associations, is financed 
by the annual sale of Christmas Seals. 
Remember, when you buy Christmas Seals, 
you not only help to save others, but you 
protect yourself as well. Buy Christmas 
Seals—and buy as many as you can. 


A group of children taking the sun cure to avoid tuberculosis 
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GRAY’S 
ANATOMY 


THOROUGHLY REVISED AND RE-EDITED BY 


' WARREN H. LEWIS, B.S., M.D. 


Professor of Physiological Anatomy, Johns Hopkins University, Baltimore; 
Research Associate, Carnegie Institution of Washington 


Imperial Octavo, 1417 Pages with 1283 Large and Elaborate Engravings 
Cloth, $10.00, net 


( N ITS ORIGINAL APPEARANCE, sixty-six years ago, it immediately took the 

leading place, and it has not only maintained its position in its own subject, but has 
also become the best-known work in all medical literature in the English language. It is incom- 
parably the greatest text-book in medicine, measured by the numbers of students who have 
used it, and it is unique also in being the one work which is certain to be carried from college 
to afford guidance in the basic questions underlying ptactice. 


The special sections on Embryology and Histology are, as in the previous edition, distrib- 
ited among the subjects with which they naturally belong. This arrangement emphasizes 
the unity of the three great divisions of human anatomy—embryology, microscopic anatomy 
ind gross anatomy—and the advantage of their codrdinate study for the best understanding 
of the human body. Every section has been brought up to date, conspicuous for their 
wealth of new material being those on the architecture of the Heart Musculature, Embry- 
ology and the Ductless Glands. Special attention is called also to the matter on the 
Nervous System, the central connections of the Spinal and Cranial Nerves, Physiological 
Anatomy,.Laws of Bone Architecture, Mechanics and Variations of Muscles and the rational 
presentation of the Sympathetic Nervous System. 


Illustrations—always an outstanding feature of Gray—have been added generously, and 
throughout the work colored pictures have been used even more extensively than heretofore. 
lhe names of the parts are engraved, wherever possible, directly on the illustrations. Thus 
the nomenclature, positions, extent and relations of the parts are seen at a glance. The 
use of the B. N. A. nomenclature in English is employed and important references to 
the literature have been added at the end of each section. A superb index completes 
all the service which it is possible for a book to render. The new Gray reflects all the 
latest accessions to anatomical knowledge and embodies all that careful thought and 
unstinted expenditure can combine in a text-book. The price remains the same. 


MANUAL OF SURGICAL ANATOMY 


By 
ALBERT C. EYCLESHYMER, Ph.D., M.D. TOM JONES, B.F.A. 
Dean, College of Medicine, University of Illinois; Pro- and Artist and instructor, rtment of Anatomy, 
fessor and Head of Department of Anatomy, Histology and Embryology, University of 
Histology oat Embryology Illinois 


IN PREPARATION. READY SOON 


S. WASHINGTON sqguarkE LEA & FEBIGER PHILADELPHIA 
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Just off Press 


BASAL METABOLISM ano 


By EUGENE F. Du BOIS, M.D. 


Medical Director, Russell Sage Institute of Pathology; Associate Professor of Medicine, 
Cornell University Medical College 


Octavo, 372 pages with 79 engravings. Cloth, $4.75, net 


| ASAL METABOLISM has become of considerable importance. Most of the literat 

which deals with it, however, is written primarily for research workers or physiologi 
This book brings basal metabolism out of the realm of pure physiology into the domain of clin 
medicine. It is written for physicians and surgeons, students, physiologists and for dietitia: 


The development of ten years’ work with the metabolism of protein, fat and car! 
the only respiration calorimeter which meas- hydrate in health and disease, also the gen 
ures heat by the direct and indirect methods principles which must be applied to all diet 
established in a hospital, the book views the ries. Indeed this book might also be calli 
subject from the standpoint of the physiologist ‘‘FUNDAMENTAL PRINCIPLES OF Dietetics.” 


and the practical clinician. 
Part I (8 chapters) considers metabolism i 


It is far more than a mere discussion of ee wee Gases, Apparatus, Technic 
basal metabolism, since it deals with the funda- Calculations, Surface Area, etc. Part I! 
mentals of the science of metabolism and the (11 chapters) i is devoted to the thorough con 
basis of all dietaries. Dr. Du Bois discusses sideration of Metabolism in Disease. 


For Students of 


Principles of Biochemistry 


and Related Sciences 


By T. BRA:..SFORD ROBERTSON, Ph.D., D.Sc. 


Professor of Physiology and Biochemistry, University of Adelaide, South Australia; Formerly 
Professor of Biochemistry, University of Toronto; Professor of Biochemistry 
and Pharmacology, University of California 


New (2d) Edition. Octavo, 796 pages with 57 engravings. Cloth, $8.50, net 


HIS EDITION is 163 pages larger than the preceding, a number of changes 

and a considerable amount of new matter having been incorporated. 

These have been rendered necessary by the advances in our knowledge, 
and, in part, have been indicated by the experience gained in the employment of 
the book as a text for students of medicine and science. Many suggestions 
received from friends and reviewers have also been adopted. 


Almost every chapter has undergone considerable revision. The sections 
dealing with the regulation of the NEUTRALITY of the BLoop, with CoLLomps, and 
with METABOLISM in DIABETES have been much expanded by the incorporation 
of new material and fuller treatment of the old. The chapter on GrowTH has 
been almost entirely rewritten and a new chapter has been added on the RELATION- 
sHip of GrowTH to Diet. New Sections have been added dealing with RACEMIZED 
PROTEINS, the Functions of the Nucteic Acips and the INCLUSION of the 
ENVIRONMENT as a FACTOR in the EVOLUTION of the HIGHER ANIMALS. 


S. Washington Square LEA & FEBIGER PHILADELPHIA 
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Have You These 


NEW BOOKS and EDITIONS? 


\IODERN UROLOGY 
lited by Huau Casot, M.D. New (2d) Edi- 
n. Two octavo volumes, totalling 1572 pages 
th 686 engravings and 19 plates. 
Cloth, per set, $18.00, net. 


TREATMENT of DIABETES MELLITUS 


Exvuiorr P. Jostrn, M.D. New (8d) Edition. 
ctavo, 784 pages, illustrated. Cloth, $8.00, net. 


DIABETIC MANUAL 


By Extuiorr P. Jostin, M.D. New (3d) Edition. 
12mo, 211 pages, illustrated. Cloth, $2.00, net. 


PHARMACOLOGY and THERAPEUTICS 

By Arrour R. Cusuny, M.D. New (8th) Edi- 

tion. Octavo, 707 pages with 73 engravings. 
Cloth, $6.00, net. 


MANUAL of PROCTOLOGY 

By T. Hitt, M.D., Harvard Grad- 
uate School of Medicine. New. 12mo, 280 
pages with 84 engravings. Cloth, $3.25, net. 


ELEMENTARY ANATOMY and PHYSIOLOGY 
By Mary Rees Muuutner, M.D. Octavo, 367 


pages with 301 engravings in black and colors. 
Cloth, $4,50, net. 


Modern Aspects of 
THE CIRCULATION in HEALTH and DISEASE 
By Cart J. Wicaers, M.D. New (2d) Edition. 
Octavo, 662 pages, 204 engravings. 

Cloth, $7.50, net. 


BRAUN’S LOCAL ANESTHESIA 


Translated from Sixth German Edition and 
Edited by Matcotm L. Harris, M.D., Chicago 
Policlinic. Octavo, 411 pages with 231 illus- 
trations in Black and Colors. Cloth, $5.00, net. 


OBSTETRICAL NURSING 
By Cuar ges 8. Bacon, University of Illinois and 
Chicago Policlinic. New (2d) Edition. 12mo, 
340 pages with 126 illustrations. 

Cloth, $2.75, net. 


HYGIENE and PUBLIC HEALTH 


By Grorce M. Price, M.D. New (38d) Edi- 
tion. 12mo, 306 pages. Cloth, $2.25, net. 


Medical and Sanitary 
INSPECTION OF SCHOOLS 
By S. W. Newmayrer, M.D. New (2d) Edition. 
12mo, 462 pages with 79 engravings and 6 plates. 
Cloth, $4.00, net. 
GREEN’S Manual of 
PATHOLOGY and MORBID ANATOMY 
Revised by W. C. Bosanquer, M.D., and G. S. 
Wixson, M.D., Charing Cross Hospital, London. 
New (13th) Edition. Large 12mo, 624 pages, 
244 engravings, 6 colored plates. 
Cloth, $7.50, net. 


THE DIETARY of HEALTH and DISEASE 
By Gprtrupe THomas, University of Minne- 
sota. New. 12mo, 210 pages, illustrated. 
Cloth, $2.25, net. 
ORTHOPEDIC SURGERY 
By Wuitrman, M.D. New (7th) Edition. 
Octavo, 993 pages with 877 engravings. 
Cloth, $9.00, net. 
DISEASES of the SKIN 
By Frank Crozer KNow.tes, M.D. New (2d) 
Edition. Octavo, 595 pages, 229 engravings, 
14 plates. Cloth, $6.50, net. 


Manual of CHEMISTRY 
By W. Simon, M.D., and Dante Bass, Ps.D. 
New (12th) Edition. Octavo, 667 pages, 55 
engravings, 7 colored plates. Cloth, $5.00, net. 
NUTRITION and CLINICAL DIETETICS 
By H. S. Carter, M.D., P. E. Hows, Pa.D., 
and H. H. Mason, M.D. New (3d) Edition. 
Cloth, $7.50, net. 


INDIVIDUAL GYMNASTICS 


By Lituan C. Drew. New (2d) Edition. 
12mo, 260 pages, 109 engravings. 
Cloth, $2.00, net. 


FUNDAMENTALS OF BACTERIOLOGY 


By Cuarves B. Morrey, M.D. New (3d) Edi- 
tion. 12mo, 344 pages, with 171 engravings and 
6 plates. Cloth, $3.50, net. 


QUALITATIVE CHEMICAL ANALYSIS 
By Tueo. J. Brapiey, A.M., Pa.G. New (3d) 
Edition. 12mo, 173 pages. Cloth, $2.50, net. 


APPLIED ANATOMY and KINESIOLOGY 
By WILBUR Bowen. New (3d) Edition. Octavo, 
352 pages, 217 engravings. 


Cloth, $3.75, net. 
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N THE opposite page is shown the new building of LEA & FEBIGER, at the corner 

of Sixth Street and South Washington Square, Philadelphia. It is the newest of a 

number of fine modern buildings that now adorn the square on all sides. The style 
of architecture is the Italian renaissance, and the building is finished in white stone 
which lends itself very well to this type of architecture. Constructed entirely of reinforced 
concrete, brick and stone, it is fireproof throughout. Here are located the general offices, 
stock and shipping departments, also a spacious lobby and reading room for the con- 
venience of visiting physicians. No manufacturing is done here, the printing plant, bindery 
and warehouse being separate units. 


The occupancy of this new building marks the beginning of a new era in the history 
of this firm, which now spans three centuries. ‘The business dates back nearly to the close of 
the Revolutionary War, being established in 1785, and thus antedates the Constitution of 
the United States by four years. It has been in continuous operation ever since, has with- 
stood the vicissitudes of almost a century and a half, and through the many alternations of 
peace and war, prosperity and depression, has invariably maintained its commercial honor 
and never failed to meet its obligations to the day. 


In the early days the firm gave its attention to general literature, and published Wemyss’ 


biographies of Washington and Marion, Jefferson’s “ Notes on Virginia,” and (in this country 
the Waverly Novels, the works of Dickens, of Washington Irving, the novels of Fenimore 


Cooper, the “Encyclopedia Americana,” and other famous books. For the greater part 
of its existence, however, it has specialized in Medicine. For sixty-six years it has 
been the publisher in America for Gray's Anatomy, the most famous work in all medical 
literature and the one which has been termed “The Bible of Medicine.”’ It is also interest- 
ing to note that The American Journal of the Medical Sciences is now in its one hundred and 
fifth year of continuous publication, having been established in 1820 


With greatly enlarged facilities of the most modern type, the firm confidently looks 
forward to an even greater increase in the volume of its business than in recent years, 
gratifying as that has been. It has always been a source of great satisfaction to the firm 
that the extension of its business meant likewise the extension of knowledge. It has always 
entertained a high sense of respect for its own imprint, and has felt a just pride in the 
belief that its name on a title page is an indication of the worthiness of the volume in which 
it appears. For a continuation of the prosperity which has now, for one hundred and 
forty years, never failed to accompany the operations of the house, the firm relies upon a 
maintenance of its tradition of honorable dealing and unflagging industry, and upon what 
has been its greatest asset throughout its entire history —the Good he Medical 
Profession 
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INDEX TO ADVERTISERS 


TO OUR SUBSCRIBERS—only ethical products of the highest quality can | 


advertised in this Journal. 
recognized leaders in their fields. 
writing them? Thank you. 


Apparatus and Instruments 


(Colorimeters, H lobi 
Microscopes, Sterilizers. Shae Supplies, ete.) 
PAGE 
Hynson, Westcott & Dunning......... 20 
Rieker Instrument Co................ 25 
Arthur H. Thomas Co.........0.0.20. 3 
Binders, Supporters, etc. 
Katherine L. Storm, M.D............. 21 
Basal Metabolism Apparatus 
Arthur H. Thomas ‘Co... 3 
Toledo Technical Appliance Co. ...... 29 
Blood Pressure Apparatus 
Becton, Dickinson & Co.............. 10 


Biologicals, Drugs and Pharmaceuticals 


Abbott Laboratories................. 7 
Arlington Chemical Co................ 15 
Deshell Laboratories................ 9 
Fairchild Bros. & Foster.............. 5 
Hoffmann-LaRoche Chemical Works... 6 
Hynson, Westcott & Dunning......... 20 
Intra Products Co... 18 
Lavorm Go... .. 

Lederle Antitoxin Laboratories ....... 20 
Maltbie Chemical Co................. 21 
13 
National Aniline & Chemical Co...... 18 
New York Intravenous Laboratory.... 26 
Nujol Laboratories.................. 23 
28 
Schering & Glatz, Ine.. yey 19 
& . 2d Cover 
4 
Smith, Kline & French............... 26 
Winthrop 27 


Chlorine Apparatus 
Wallace & Tiernan 
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The firms listed below merit your full confidence, all are 
Will you kindly mention Tae Journat when 


Electrical Diagnostic Instruments 


Electro Surgical Instrument Co....... 15 
Electrocardiographs 
Cambridge Instr. Co................. 18 


Foods, Beverages, etc. 


Borcherdt Malt Extract Co.......3d Cover 


Célestin’s Vichy .................... 6 
Produete Co... 24 
Farwell & Rhines.................... 21 
The Fleischmann Co.................. 2 
Joint Coffee Trade 22 
Horlick’s Malted Milk Co............. 29 
Laboratory Products Co.............. 39 
13 
Mellin’s Food 4th Cover 
Acidophilus Milk 
Lederle Antitoxin Laboratories ....... 20 
Malt Sugar 


Borcherdt Malt Extract Co.......5 


Radium 
Radium Chemical Co 


Radium Emanation 
Radium Emanation Corp. ....... 3d Cover 


Resorts and Hotels 


Battle Creek Sanitarium.............. 27 
Chalfonte-Haddon Hall.............. 30 
29 
The Homestead, Hot Springs, Va...... 25 


Scales (Dietetic and Nursery) 


Sutures and Ligatures 
Davie @ Geek, 2d Cover 


Syringes, Needles and Thermometers 
Becton, Mickinson & Co.............. 40 


X-Ray Apparatus, Tubes, etc. 


Miscellaneous 
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For 
infants 
deprived 
of breast 


ADAPTED TO BREAST MILK 


THE EXPERIENCE 


of thousands of physicians is con- 
stantly confirming the fact that 
S. M. A. may be relied upon to give 
excellent nutritional results in the 
great majority of cases. Physicians 
have the additional assurance 
that S.M.A. prevents rickets and 
spasmophilia. 
Literature and samples sent 
promptly on request 


THE LABORATORY PRODUCTS CO. 
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B-D PIRODUCTS 


| cMade for the Profession 


Have you noticed that these two products 
function best together ? 


Genuine Luer Syringes 
and Yale-Luer Needles 
always fit perfectly. 


Made in the same plant, measured by the same micrometer 
gauge, and guaranteed to fit—Genuine B-D Luer Syringes 
and Yale Quality Needles give satisfactory service when 
used together. 


It is only logical that the superintendent of a leading Boston 
hospital states: 


“Our experience has shown us that since we standardized on B-D 
Luer Syringes and Yale Needles, the Hospital has actually saved 
money and derived more satisfactory results than when we were 
buying various makes of syringes and needles.” 


Add to these facts the annealing, the careful grinding by 
hand, the rigid inspection and testing of B-D Luer Syringes 

with the individual grinding, honing, and testing of Yale 
Needles—and it is easy to see why these two products are 
most economical and dependable. 


For your protection, Genuine B-D Products are marked B-D 


INSIST UPON THE GENUINE 
Supplied through dealers 


BECTON, DICKINSON & Co. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manometers 
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ables him to widen his range of treatment. An organi- 
zation that knows his needs, understands his problems 
and is ever ready to cooperate to make his results 
successful. 


RADIUM EMANATION 

: (RADON) SERVICE 

r 

K Tue SURGEON finds here just the sort of a service 
a he has always felt ought to exist, even though he has 
fy never found it. 

te A utility which when added to his armamentarium en- 


Literalure on request. 

THE RADIUM EMANATION CORPORATION 
250 WEST FIFTY-SEVENTH STREET 
NEW YORK CITY 
Telephone Circle 3649 
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Strictly American Products 
of Dependable Character 


BORCHERDT’S 


MALT SOUP EXTRACT MALT SUGAR 
Infants suffering from marasmus and atrophy Matrose 87.4%, Dextrin 4.35% 


respond quickly to Malt Soup Therapy.. The only Malt Sugar on the market without 
Successfully used in correcting constipation large admixtures of Dextrins 


in Infants. 
MALT COD LIVER OIL AND 


MALT COD LIVER OIL AND IRON IODIDE 
PHOSPHORUS Matt 75%, Cop Liver Orn 25% 
Matt 75%, Cop Liver Or 25% Iron Iopipg 4 Gr. In Ounce 
PHosPHORvUS ?¢, Gr. IN FLuIp OuncE These products are entirely free from alcohol. 


Che Borcherdt Malt Cod Liver Oil products contain the finest Norwegian Medicinal Cod 
Liver Oil of proven vitamin potency. 


SAMPLE AND LITERATURE ON REQUEST 
BORCHERDT MALT EXTRACT COMPANY 
217 North Lincoln Street : - CHICAGO, ILL. 


Keeping faith with the Profession over a period of more tan fifty yeara has been just one of the reasons 
why BORCHERDT'S MALT PRODUCTS are preferred by all who become acquainted with them 
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“Management of an n Infant’ s s Diet 


Malnutrition, Marasmus, Infantile 
Atrophy, Athrepsia 


Mellin’s Food 8 level tablespoonfuls 
Skimmed Milk (1°% fat) 9 fluidounces 
Water 15 fluidounces i\ 
; M 
This mixture contains 56.61 grams of carbohydrates, thus supplying materia bat 
is utilize y r heat and enersy. The pre ydrate is MALTO 
which has the highest point of assimilation of any of the sugars, is immedi: r 


as fuel and may be safe given in ely large amounts. The daily i 
tein from the employment of this fo 

ufficient to rep! ace depiet 1 tissues and om le for n 
the mixture 4.32 grams of salts for replenishing inorgar 
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¢ + lat 
1s, amount Caicula 
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The suggested modification furnishes nutrition in keeping Ni 
with the character and amount of food elements best adapted iY 
to the particular demands of infants in an extreme state of  [) 
emaciation and serves well as a starting point in attempting to 
meet the nutritive requirements of these undernourished Hl 
babies. Mh 

Ni 

Me Hin’ s Food Co, Boston, “Mass. 
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The Premier Digitalis 


Digifoline, “Ciba” 


The Digitalis which gives you results when others fail 


According to actual ex- 
periences of physicians 
DIGIFOLINE, “CIBA” 
will stand this test 


Physiologically Standardized 


Tablets and Ampules 
Liquid For 
TRADE MARK Subcutaneous 
For and 
Internal Use Intravenous Us« 
REGISTERED 
Ciba Company 
INCORPORATED 
Ronn AND WASHINGTON STS. NEW YORK ence 
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